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PREFACE 


It was 20 years ago that I became aware of the problem of the dating of 
Varāhamihira. According to Indian tradition, Varāhamihira was one of the nine 
gems in the court of Emperor Vikramāditya, the greatest hero of ancient India. 
Emperor Vikramaditya is associated with the Vikrama era, which has its zero 
point in 57 BCE. Modern history denies the existence of Emperor Vikramaditya 
in 57 BCE and Varahamihira has been placed in sixth century CE. When did 
Varahamihira live, first century BCE or sixth century CE? This question has 
occupied my mind since then and resulted in reexamining the very foundations 
of Indian history. After a lot of research, I have come to the conclusion that the 
foundations of Indian history are wrong. I have presented my reconstruction of 
Indian history in my books India before Alexander: A New Chronology, India 
after Alexander: The Age of Vikramadityas, and India after Vikramaditya: The 
Melting Pot. In these books I have reinterpreted the existing evidence to 
construct an alternative timeline of Indian history. 


During my investigation of the dating of Varahamihira, I came to know that 
Varahamihira has specified the position of naksatras during summer and winter 
solstices. Currently these positions are assumed to have been true during sixth 
century CE as that is the time assigned to Varahamihira. However, if 
Varahamihira lived during first century BCE, then the position of naksatras 
specified by him would have been true in first century BCE. This would mean 
that currently believed naksatra boundaries are off by approximately 10°. I have 
investigated this problem for last two years in detail. The findings of my 
research in archaeoastronomy carried out for this purpose are being presented in 
this book and a companion to this book titled “Zero Point of Jain Astronomy: 
The Origin of Malava Era.” 


I would like to thank Mr. Mithilesh Jha and Mr. Gauri Shankar Jha for reading 
the draft and providing comments and suggestions. I would also like to thank Dr. 
Kamal Nath Jha for the pictures of Ashoka pillar in Prayagraj. Thanks are also 
due to Dr. Manish Mehta and Dr. Sulekh Jain for their support and 
encouragement. I would like to express my sincere appreciation to my wife 
Manju for her continued and enthusiastic support for this work. 


Raja Ram Mohan Roy 
Mississauga, Canada 
January 15, 2020 


“Wrong does not cease to be wrong because the majority share in it.” 
— Leo Tolstoy 


1. Flawed Sheet Anchors of Indian History 


The history of India as written in textbooks was compiled during the time India 
was colonized by Britishers. Before that Indians believed in a history as 
described in the Rāmāyaņa, Mahābhārata, and Purāņas. European scholars 
worked out the chronology of Indian history by identifying the connections 
between Indian and European historical figures. They identified two sheet 
anchors that firmly tie the Indian history to Greek history. Most of the ancient 
Indian history has been constructed by counting backward and forward from 
these sheet anchors as shown in Figure 1.1. 


1.1 First sheet anchor of Indian history 


The first sheet anchor is the identification of Sandrokottos of the Greek accounts 
with Chandragupta Maurya, the founder of the Mauryan Dynasty. It was in 1793 
CE, when Sir William Jones, President of the Asiatic Society, made this 
discovery public: 

This discovery led to another of greater moment; for Chandragupta, who, from a military 


adventurer, became, like Sandracottus, the sovereign of Upper Hindustan, actually fixed the seat 
of his empire at Pataliputra, where he received ambassadors from foreign princes; and was no 


other than that very Sandracottus who concluded a treaty with Seleucus Nicator; ... [1] 


Lord Mahăvira Lord Buddha 
Nandas 


~326 BCE: Alexander meets Sandrokottos 
(Chandragupta Maurya). 


~258 BCE: Devānāmpriya Priyadarsi (Asoka Maurya) 
mentions five Greek kings m his major rock edicts. 


Šunīgas 
Kanvas 
Andhras 


Figure 1.1: The construction of Indian chronology from accepted sheet anchors 


J.W. McCrindle, compiler of several books detailing the ancient Greek writings 
on India, described this discovery in following words: 

The discovery that the Sandrokottos of the Greeks was identical with the Chandragupta who 

figures in the Sanskrit annals and the Sanskrit drama was one of great moment, as it was the 

means of connecting Greek with Sanskrit literature, and of thereby supplying for the first time a 

date to early Indian history, which had not a single chronological landmark of its own. [2] 
However, the identification of Chandragupta Maurya, the founder of the 
Mauryan Dynasty, with Sandrokottos is not unique. There is another namesake, 
Chandragupta I of the Imperial Gupta Dynasty, who could also be the 
Sandrokottos of the Greek accounts. Currently, Chandragupta Maurya is 
considered the contemporary of Alexander the Great and Seleucus I Nicator. 
What if, Chandragupta I of the Imperial Gupta Dynasty was the contemporary of 
Alexander the Great and Seleucus I Nicator? Ancient Indian history will then be 
off by more than six centuries. Since the Greek accounts only give the phonetic 
equivalent of first name Chandragupta and not the last name Maurya, either 


Chandragupta Maurya or Chandragupta I of the Imperial Gupta Dynasty could 
be meant by them. It is then important to examine rest of the evidence to see 
which Chandragupta fits the Greek accounts better. 


Greek classical writers Diodorus and Curtius have named Xandrames [3] or 
Agrammes [4] as the ruler of India before Sandrokottos, respectively.There is no 
phonetic similarity between Xandrames or Agrammes and Dhana Nanda, the 
ruler of India before Chandragupta Maurya. Greek classical writers have named 
Amitrochates [5] or Allitrochades [6] as the ruler of India after Sandrokottos. 
The names Allitrochades and Amitrochates have no similarity with Bindusăra, 
son and successor of Chandragupta Maurya. According to history books, 
Bindusara used the title Amitraghăta (“Slayer of enemies”), the phonetic 
equivalent of Amitrochates. There is no evidence to this effect. This is a 
deduction based on the identification of Sandrokottos with Chandragupta 
Maurya, but it is taught like there is some independent inscriptional or literary 
evidence to this effect. A better phonetic equivalent to Amitrochates is the 
Sanskrit term “Amitrochchhetă” (“Mower of enemies”), which is similar to the 
term "Sarvarājochchhetā" (“Mower of all kings”) applied to Samudragupta, son 
of Chandragupta I, by his successors [7]. 


Greek classical writer Strabo has written that Seleucus I Nicator gave land gift to 
Sandrokottos in concluding a marriage alliance, and received in exchange 500 
elephants [8]. The details of marriage are not given, but modem historians 
assume that Seleucus gave his daughter in marriage to Chandragupta Maurya 
due to his defeat in the war. It is entirely possible that Seleucus gave his 
daughter in marriage to Samudragupta, son of Chandragupta I. Samudragupta 
has claimed in the Eran Stone Inscription [9] to have earned his wife Dattadevi 
using his prowess. This will make perfect sense for a marriage alliance as a 
result of success in war. The first part of the name “Datta” means “given”, as in 
given due to defeat in war. The second part Devi is simply an honourable name 
for a woman. Thus Dattadevi could be the the name given to the daughter of 
Seleucus after marriage to Samudragupta. Sandrokottos had an encounter with 
Alexander prior to Alexander’s war with King Porus in 326 BCE. The war 
between Sandrokottos and Seleucus took place in circa 304 BCE. As 
Chandragupta would be a middle-aged man at this time and Samudragupta a 
young man, it is plausible that the daughter of Seleucus was married to 
Samudragupta. 


There are other pieces of evidence described in my book “India before 
Alexander: A new Chronology” [10] that show that Chandragupta I of the 
Imperial Gupta Dynasty better matches the Sandrokottos of the Greek accounts 


instead of Chandragupta Maurya. However, what tilts the balance in favour of 
Chandragupta Maurya being Sandrokottos is the second sheet anchor of Indian 
history. 


1.2 Second sheet anchor of Indian history 


The second sheet anchor of Indian history is the identification of Devānāmpriya 
Priyadarsi of major rock edicts with Asoka Maurya, the grandson of 
Chandragupta Maurya. It was Princep, who identified Devănămpriya Priyadarsi 
with Asoka Maurya in 1838: 


“Mr. Turnour fixes the date of Asoka's accession in B.C. 247, or 62 years subseguent to 
Chandragupta, the contemporary of Seleucus. Many of his edicts are dated in the 28h year, that 
is in B.C. 219, or six years after Antiochus the Great had mounted the throne.” [11] 
In the thirteenth rock edict of Devānāmpriya Priyadarsi, five Greek rulers are 
mentioned who are currently assumed to be his contemporaries: 
And this (conquest) has been won repeatedly by Devanampriya both here and among all (his) 
borderers, even as far as at (the distance of) six hundred yojanas, where the Yona king named 
Antiyoka (is ruling), and beyond this Antiyoka, (where) four-4-kings (are ruling), (viz. the king) 
named Turamaya, (the king) named Antikini, (the king) named Maka, (and the king) named 
Alikasudara, (and) towards the south, (where) the Chodas and Pandyas (are ruling), as far as 
Tămraparni. [12] 
This is the piece of evidence on which the chronology of Indian history rests. 
Five Greek kings mentioned by Devānāmpriya Priyadarsi are Antiyoka, 
Turamaya, Antikini, Maka and Alikasudara. Their phonetic equivalents are 
Antiochus, Ptolemy, Antigonus, Magas, and Alexander respectively. Antiyoka is 
currently identified as Antiochus II. However, Princep had initially identified 
Antiyoka as Antiochus III the Great [11], but later changed the identification to 
Antiochus I or II [13]. This is of major significance in the correct identification 
of Devanampriya Priyadarsi of major rock edicts. 


Although it has been known for long that there is an alternative identification 
possible for the first sheet anchor of Indian history as discussed earlier in this 
chapter, no one has come up with a reasonable alternative identification for the 
second sheet anchor of Indian history. An alternative explanation was given by 
Somayajulu, as quoted by Pandit Kota Venkatachelam. According to him, 
Devānāmpriya Priyadar$i was not Ašoka Maurya but A$okaditya, which was 
another name of Samudragupta: 

The so-called inscriptions of Asoka do not belong to Asoka. Most of them do not make any 

mention of Asoka. If one or two mention Asoka they do not refer to Asoka Vardhana of the 


Maurya dynasty but they refer to Samudragupta of the Gupta dynasty who assumed the title of 
Ašokaditya. [14] 


The problem is that there is no evidence whatsoever that Samudragupta ever 
took the title Asokaditya, and there is no match between the characters of 
Samudragupta and Devănămpriya Priyadarsi. However, the characters of Asoka 
Maurya and Devānāmpriya Priyadarsi don't match either. So blinded are 
historians by the minor rock edicts identifying Devanampriya Priyadarsi as 
Ašoka that they have never bothered to think that the existence of Devanampriya 
Priyadarsi Asoka does not mean that every Devanampriya Priyadarsi was Asoka. 
The chronology of Indian history has been fixed by the identification of 
Devanampriya Priyadarsi of major rock edicts with ASoka Maurya, but nowhere 
in the major rock edicts does Devanampriya Priyadarsi call himself Asoka. This 
is very important since major rock edicts name the five Greek kings linking 
Indian history to Greek history, while minor rock edicts don’t name Greek kings. 
Thus the contemporaneity of Asoka and Greek kings is not directly established 
and depends on the Devanampriya Priyadarsi of minor rock edicts being same as 
the Devanampriya Priyadarsi of major rock edicts. 


We can find out if the Devanampriya Priyadarsi Asoka of minor rock edicts was 
same as the Devanampriya Priyadarsi of major rock edicts by comparing 
Devanampriya Priyadarsi known from major rock edicts with Asoka Maurya 
known from literature. The information from the major rock edicts must match 
the information from literature if both are the same. 


There is plenty of literary information available about Asoka Maurya in: 1. 
Chronicles of Sri Lanka; 2. A$okavadana as preserved in Divyāvadāna and 
Chinese versions; 3. Records of Chinese pilgrims; 4. Răjatarangini of Kalhana; 
and 5. Puranas [15]. The chronicles of Sri Lanka include Dipavansha and 
Mahavansha, while records of Chinese pilgrims include travel notes of Fa-Hien 
and Yuan Xang. The 14 major rock edicts of Devanampriya Priyadarsi are given 
in the “Inscriptions of Asoka” by Hultzsch [12]. A comparison of Asoka Maurya 
from literature with Devanampriya Priyadarsi from major rock edicts is 
presented below. 


The Conquest of Kalinga 


According to Rock edict 13, the conquest of Kalinga and the remorse from the 
ravages of war were the most important events in the life of Devanampriya 
Priyadarsi, but these events find no mention in the literature about Asoka 
Maurya. The Kalinga war was the turning point in the life of Devanampriya 
Priyadarsi. After the Kalihga war Devanampriya Priyadarsi decided to change 
his ways and he accepted Buddhism. But literary sources about Asoka Maurya 
are totally silent about the Kalinga war. A.L. Basham, author of “The Wonder 


that was India”, has noted this in his paper on Ašoka and Buddhism [15]. 
The conversion to Buddhism 


According to Rock edict 13, the Kalinga war was the main factor behind the 
conversion of Devānāmpriya Priyadarsi to Buddhism. However, according to 
Theravada tradition, Asoka Maurya was converted by a seven-year-old monk 
with no relation to the Kalinga war [15]. According to Fa-Hien, Asoka was 
converted by a Buddhist monk, who was being tortured by Asoka [16], again 
with no relation to the Kalinga war. There is no mention in literature that Ašoka 
Maurya converted to Buddhism due to the Kalinga war. 


Third Buddhist Council 


According to Buddhist literary sources, the Third Buddhist Council was held 
under the patronage of Ašoka Maurya, but there is no mention of it in the edicts 
of Devānāmpriya Priyadaršī. The absence is very glaring, as Devānāmpriya 
Priyadarsi describes matters of far less significance in his edicts about what he 
has done to promote Dharma. 


The Family 

Ašoka Maurya had sent his son Mahendra and daughter Sanghamitra to Sri 
Lanka to spread Buddhism. There is no mention of them in the edicts of 
Devānāmpriya Priyadarsi. From the inscription on the Allahabad Pillar, we know 
that Karuwaki was the wife of Devānāmpriya Priyadarsi, and Tivara was their 
son. However, both Karuwaki and Tivara are not mentioned in literary sources 
about Ašoka Maurya. In the fifth rock edict, Devanampriya Priyadarsi mentions 
his brothers and sisters, while according to Dipavansa and Mahavansa, Ašoka 
had killed all his 99 stepbrothers save his own brother Tissa. We have no 
mention of killing of step brothers in any of the inscriptions. Also, there is no 
mention of Tissa in any of his inscriptions. There is not a single person that is 
common to both literary sources about Ašoka Maurya and inscriptions of 
Devānāmpriya Priyadarsi. Mahendra and Sanghamitrā from literature are not 
mentioned in the inscriptions, and Karuwaki and Tivara from the inscriptions of 
Devānāmpriya Priyadaršī are not to be found in the literature about Ašoka 
Maurya. The identification of Karuwaki as wife of Ašoka Maurya and Tivara as 
their son is based on the identification of Ašoka Maurya with Devānāmpriya 
Priyadaršī of Allahabad pillar, which may not be true. 


Vegetarianism 
Ašoka was a Jain before conversion to Buddhism according to Rājatarangiņī 


1.101-102. Chandragupta Maurya, grandfather of Asoka Maurya, was a Jain who 
had spent the latter days of his life serving the Jain saint Bhadrabahu. A$oka's 
grandson Samprati was also a Jain. So if Asoka's grandfather was a devout Jain 
and his grandson Samprati was a devout Jain, it is natural to assume that ASoka 
Maurya was also born a Jain. As Jains and Buddhists are both vegetarians, 
Asoka was a vegetarian before and after conversion to Buddhism. However, 
Devanampriya Priyadarsi says in his major rock edicts that before his conversion 
hundreds of thousands of animals were killed daily in the royal kitchen. This is 
incompatible with Asoka always being a vegetarian, first as a Jain and then as a 
Buddhist. Devanampriya Priyadarsi must have been a meat-eating Hindu before 
becoming a Buddhist. 


Tolerance 


Ašoka, who is considered an apostle of non-violence, was not so tolerant even 
after his conversion to Buddhism. According to Asokavadana, once Ajivikas 
made a painting showing Buddha as subordinate to the founder of the Ajivika 
sect. ASoka was enraged and he ordered all the Ajivikas of Pundravardhana 
(North Bengal) to be killed. Eighteen thousand Ajivikas lost their lives in just 
one day [17-18]. Devanampriya Priyadarsi followed non-violence after his 
conversion to Buddhism according to his inscriptions, and it would be out-of- 
character for him to have ordered the massacre of Ajivikas. 


These arguments show that the identification of Devanampriya Priyadarsi of 
major rock edicts with Asoka Maurya is not as sacrosanct as the modern 
historians would make us believe. The question then is, “who was 
Devanampriya Priyadarsi of major rock edicts”? Is there any other candidate for 
identification as Devanampriya Priyadarsi, who will fit the available evidence 
better? 


Before I present an alternative identification for Devanampriya Priyadarsi, let us 
assume for argument’s sake that historians have made a mistake in identifying 
Sandrokottos with Chandragupta Maurya, who should really be identified with 
Chandragupta-I of Imperial Gupta dynasty. Chandragupta Maurya is currently 
assumed to have ruled during the last quarter of fourth century BCE, while 
Chandragupta-I is supposed to have ruled during the first half of fourth century 
CE. The two Chandraguptas are separated in time by roughly 650 years. If 
Chandragupta-I has been shifted forward in time by over six centuries, then a lot 
of evidence would need to be twisted to fit the currently accepted chronology. 
This is indeed the case as discussed in the next chapter. 
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“Tf you never heal from what hurt you, you'll bleed on people who didn’t cut you." 


- Wanjiku Kamuyu 
2. Force-fitting of Evidence in Indian History 


Information about Indian history comes from many sources suh as literature, 
inscriptions, numismatics and archaeology. Let’s consider all this information, 
which comes in bits and pieces, as parts of a gigantic puzzle. If the framework of 
history is correct, all these pieces will fit together and fall in their proper places. 
On the other hand, if the framework of history is incorrect, historians will be 
force-fitting these puzzle pieces into places where they don’t belong. Indian 
history is full of examples of this force-fitting. 


Let’s assume that Chandragupta-I of the Imperial Gupta dynasty was the 
contemporary of Alexander the Great instead of Chandragupta Maurya. This will 
imply that Imperial Gupta dynasty has been moved forward by over six 
centuries. This will have a cascading effect as shown in Figure 2.1. 


1300 BCE Lord Mahāvīra/ Lord Buddha 


1100 BCE 
Nandas 
900 BCE — 
700 BCE Suigas 
Kanvas 
500 BCE 
Nāgas 
300 BCE Guptas/V akatakas 
100 BCE Aulikaras 


100 CE | Andhras/Sakas 
300 CE Kusanas 
500CE | Maukharies Later Guptas 


700 CE 


Figure 2.1: The conseguences of chronology constructed from wrong sheet 
anchors 


In this figure, a timeline has been drawn on the left side and different dynasties 
and important historical figures are shown on the right. The arrows gualitatively 
show their displacement from their actual time. 


Let's discuss the conseguences of chronology constructed from wrong sheet 
anchors as shown in Figure 2.1. 


2.1 Telltale signs 


1. An uninhabited time period 


If Imperial Guptas have been moved forward by over six centuries, then 
dynasties before them have also been moved forward. Since historical time 
period is finite, this process will generate a big gap in the timeline. In fact, there 
is a big gap in Indian history spanning many centuries after the end of Indus 
Valley Civilization. An artificial theory called Aryan Invasion theory has been 
devised to fill this gap. If we look closely into the timeline, we find that the 
chronology before the Buddha is rather vague and amorphous. There are no 
names of any historical personages before the sixth century BCE. There is only 
literary history before this period without any names attached to any event. Thus, 
the people who are placed in the sixth century BCE may as well be placed in the 
twelfth century BCE without contradicting any evidence. 


2. A congested time period 


If the Imperial Guptas were moved forward by six centuries then those following 
the Guptas also needed to be moved forward accordingly. But obviously, the 
process will end somewhere as we cannot place ourselves six centuries ahead of 
our own time. In fact, the process has to end long before our time because we 
stand on much surer ground regarding the time period of historical events during 
the second millennium. This means that the timeline will get crowded where the 
people belonging to different eras will be made to face each other. This will 
result in a situation where history will declare certain people as contemporaries, 
even when there is no evidence to corroborate and support such 
contemporaneity. Is there any evidence of this phenomenon? I believe there is, 
and that time period is the sixth century CE. 


Historians have proposed the existence of four mighty empires in the sixth 
century -- of the Imperial Guptas, the Aulikaras, the Maukharies, and the Later 
Guptas. While the end of Imperial Guptas coincided with the rise of the 
Aulikaras, and the Maukharies had marriage relationships with Later Guptas 
establishing their contemporaneity, there is no evidence that the first two were 
the contemporaries of the latter two. This has resulted in a situation where three 
different dynasties claim to have ruled North India within a short span of time: 

It should be remembered that the time of both Išānavarmā and Jivitagupta I falls between 520 to 

540 AD. This is exactly the time of Malwa’s Aulikara emperor Yasodharma (known date 532 


AD) and he has been given credit for winning the region from Himalayas in the north to 
Brahmaputra river to the east. Clearly he would have won Bengal as well. It is clear from this 


fact that Jivitagupta I, Crown prince ISănavarmă and Malwa’s Yašodharmā, all three claim to 


have won Himalayan region and Bengal between 520 to 540 AD. [1] 


This peculiar situation is a result of placing Aulikara emperor Yasodharmă 
where he does not belong. His date of 532 CE is a direct result of equating 
Mālava era with Vikrama era as Yasodharmă gives his date in Mălava era. There 
is no evidence that Mălava era and Vikrama era were the same. 


3. Future before past 
There are many examples where an event happening earlier has been placed 
chronologically after an event happening later. The current sequence of these 
events is logically impossible. Here are three examples. 


i. 


ii. 


iii. 


The world-renowned Nalanda University was established by 
Kumaragupta-l. According to accepted history, Kumaragupta-l 
reigned between 415 and 447 CE. Nāgārjuna, the famous 
Buddhist philosopher, is considered to have lived around 150 
CE. Nāgārjuna not only studied at the Nalanda University, but 
also taught there. How did Nāgārjuna study and teach at the 


Nalanda University in 2™ century CE, if the university was 
founded in 5* century CE by Kumāragupta I? 


King Hāla Sātavāhana is currently dated in the first century CE. 
He has written about emperor Vikramāditya”s generosity in a 
verse in Gāthāsaptašatī 5.64. This is fatal to currently accepted 
chronology, as it does not accept any Vikramāditya in the first 
century BCE. The Imperial Gupta emperor it credits with being 
Vikramāditya is placed in the fourth century CE. How could 
Hāla Sātavāhana know about the generosity of Vikramāditya in 
first century, if Vikramāditya reigned in fourth century? 


The time of Vallabhī rulers is currently calculated based on the 
assumption that they were using the Vallabhī era with a starting 
date of 319 CE. The Alina copper plate inscription of Šilāditya 
VII was written in the year 447, which places the last Vallabhī 
ruler Silăditya VII in 766 CE using the Vallabhī era [2]. 
According to numerous Rajput genealogies, the great Bappa 
Rawal was a direct descendant of Silăditya (VII) and was 
separated from him by eight generations. This will make the 
great Bappa Rawal roughly 200 years posterior to Silăditya VII. 


It is currently accepted that Bappa Rawal was bom in 713 CE 
and died in 753 CE. So we have a situation where a descendent 
is chronolically placed before his ancestor. This has completely 
muddied the well-preserved traditions of Mewar and the 
genealogies maintained by the Rajputs. 


4. False contemporaries 


It was pointed earlier that Imperial Guptas and the Aulikaras have been falsely 
made contemporaries of the Maukharies and the Later Guptas. Another example 
of dynasties made contemporary is that of the Sakas and the Kusanas, this time 
because of moving Kusanas backward in time as shown in Figure 2.1. The 
necessity of this move is to avoid making Kusanas and Imperial Guptas 
contemporaries. This is impossible because Kusanas and Imperial Guptas ruled 
over domains that have large common territories. However, a consequence of 
making the Sakas and the Kusanas contemporaries is that they both claim 
sovereignty over the same region at the same time: 


Rasesh Jamindar has advanced a theory that Kanishka existed after Rudradaman perhaps in the 


second half of the 2" century. He argues that Rudradaman's domination over Sindhu, Sui Vihar 
(including Multan) and Kanishka's rule over Multan and Sui Vihar is not possible at the same 
time. Secondly Rudradaman could not have defeated Yaudheyas after crossing the Kushana 


territory who were occupying the Punjab area. [3] 


Even though modern historians make the Šaka Ksatrapas and Mahāksatrapas the 
subordinates of Kusāņa rulers, the fact is that the Kusāņas have not mentioned 
the Sakas, and the Sakas do not know of any Kusāņas. Similarly, we find some 
small rulers minting their own coins right under the nose of the mighty Imperial 
Guptas: 


The rule of Shakas and Shiladas came to an end in c. 340 A.D. with the rise of a tribe, which is 
sometimes described as the Little Kushana and sometimes as Kidara Kushana. ... Numismatic 
evidence shows that a number of petty rulers like Kritavirya, Shiladitya, Sarvayashas, Bhasvan, 
Kushala and Prakasha were ruling in the Punjab during the first half of the sth century A.D. 
They were probably Kidara Kushana rulers, for the name Kidara appears on their coins on the 


obverse. [4] 


There were other rulers also claiming sovereignty within the dominion of the 
Imperial Guptas at the very zenith of their power: 


Unlike the Maharajas of Valkha, Subandhu does not refer to any suzerain even in a general 
manner, which shows that he was an independent ruler. In 416-417 AC, the Gupta power had, 
no doubt, reached its peak. Chandragupta II was dead at the time and was succeeded by his son 
Kumaragupta I, but there is no reason to suppose that the Gupta dominion had suffered any 
diminution at the beginning of the latter’s reign. It may, therefore, be asked how Kumaragupta 


allowed Subandhu to enjoy independence just on the border of the Avanti province which was 


undoubtedly under Gupta rule at the time. [5] 


These examples should raise serious doubts about the accepted period of the 
Imperial Guptas’ reign. Was it really between the fourth to sixth century CE? 


In fact, there is strong archaeological evidence to the contrary. The age of the 
Imperial Guptas is considered the golden age of India. This was the age of 
unprecedented growth in prosperity, art and culture. However, the archaeological 
excavations present a completely different picture. In the period when the cities 
are supposed to be flourishing, there are definitive signs of rapid decay. Here is a 
summary of the status of Indian cities during the third to fifth century of the 
Common Era according to archaeological findings: 

After third century of Common Era, there was rapid decay in urban centres of Punjab, Haryana 

and western Uttar Pradesh, for example Hastinapura and Mathura. During Gupta age, cities were 

fast deteriorating in middle Gangetic plains, for example Srăvasti, Kausămbi and Rājagīra. 

Conditions were similar in West Bengal and Odisha. Urban decay started in North India with the 

rise of the Imperial Guptas. The signs of urban decay in cities administered by Guptas are clear 

in cities such as Pataliputra, Vaisali, Varanasi, Kaušāmbī, Ayodhya, Hastinapura and Mathura. 

[6] 
This contradicting evidence is due to the placement of Imperial Guptas where 
they don’t belong. 


5. Against established traditions 


It is understandable if the traditional accounts are wrong about the hoary 
antiquities such as the date of Mahabharata war in 4" millennium BCE, but can 
they be dead wrong about the events in 1* century BCE? The biggest example of 
the force-fitting of evidence in the making of Indian history is in regard to the 
tradition related to the Emperor Vikramaditya. According to Indian tradition, 
Emperor Vikramaditya was the greatest hero of ancient India. He had crushed 
the Sakas, who had dared to invade India. He was a paragon of virtue, his 
generosity was legendary, and he was a great patron of the arts. There were nine 
gems, people with extraordinary skills in their field, in his court. Two of these 
gems were Varahamihira, astronomer par excellence, and Kalidasa, poet par 
excellence. The Vikrama era, still in use in India, was instituted to honour 
Emperor Vikramaditya and has its zero point in 57 BCE. The love and respect 
that Emperor Vikramaditya commanded from Indians grew over time and he 
became the hero of a number of fables, as described in the Vetalapafichavimáati 
(popularly known as Vetala Pachīsī), Simhāsana-dwātrimšikā (popularly known 
as Simhāsana Battīsī), and Suka-saptasati (popularly known as the story of a 


parrot and a mynah). 


However, modem history denies the very existence of Emperor Vikramăditya in 
57 BCE. Varāhamihira has been placed in sixth century CE based on the 
misinterpretation of the Šaka era. While Varāhamihira counted his time from the 
Cyrus Saka era beginning in 550 BCE (as his forefathers had migrated to India 
from Persia in the wake of the devastation brought to Persia by Alexander), 
historians have simply refused to accept the existence of a Saka era older than 
the Šalivāhana Šaka era beginning in 78 CE. Kālidāsa has been made the court 
poet of Chandragupta II Vikramāditya, who ruled between 376-415 CE. In the 
astrological text, Jyotirvidābharaņa, supposedly written by Kālidāsa, the time of 
writing of this text is given as 3068 Kali, which is 34/33 BCE. This makes 
Kālidāsa a junior contemporary of Emperor Vikramāditya. There is no 
explanation for the Vikramāditya being in the fourth-fifth century CE, while the 
Vikrama era counts its beginning from 57 BCE. 


6. Missing links 

Ancient Indian and Persian civilizations were sister civilizations. There were 
interactions between the sister civilizations of India and Persia that have been 
denied by modem historians. According to Persian historians, a Persian emperor 
named Bahram came to India and married the daughter of Indian emperor 
Basdeo. There is not only literary but also numismatic proof to this effect from 
Persia as described below by Princep [7]: 

One confirmation of a historical fact from numismatic aid has been remarked in the discovery of 

the name of Vāsa Deva or Bas Deo on a Sassanian coin. Ferishta states, that Bas Deo, of 

Kannauj, gave his daughter in marriage to Behram of Persia, A.D. 330:- the coin marks exactly 

such an alliance; but the Hindu chronicles admit no such name until, much later, one occurs in 

the Malwa catalogue of Abul Fazl. 
Princep again mentions this marriage in the genealogical table of Kanauj where 
he says that Basdeo (Vasudeva) revived the Kanauj dynasty and his daughter 
married Bahram Sassan of Persia in 390 CE, according to Ferishtah [8]. 
Fergusson has made the following comments in 1870 CE regarding the coins 
with Vasudeva written on one side and an image of a Sassanian king on other 
side [9]: 

There is still another group of coins called Indo-Sassanian, which, however, have only been 

imperfectly read. The typical example of the class is one originally drawn by Prinsep, and 

produced by Thomas (vol. i, pl. vii., fig. 6.). It represents a Sassanian king on one side; on the 

other, another who may be an Indian with a distinctly legible inscription in Sanskrit characters, 

which reads Sri Vasudeva. While the other inscriptions are undecyphered, it is too hazardous 


even to suggest that this may be the father-in-law of Bahram Gour; but the number of these 
Indo-Sassanian coins which are found in India, extending even beyond Hegira, prove a close 


intercourse between the two countries at the period we are now speaking about, and when 

thoroughly investigated, will, I fancy, throw more light on the political and religious changes 

that took place in India about the sixth century, than anything else which has yet come to light. 
The possibility of the marriage of an Indian princess, daughter of King 
Vasudeva, with Persian emperor Bahram is denied by modern Indian historians. 
There was no king named Basdeo in India when Bahram ruled in Persia, 
according to these historians. However, this is the result of faulty chronology of 
Kusāņa emperors. When the proper chronology is developed, this marriage 
alliance becomes chronologically feasible. The details of this chronological 
reconstruction are provided in my book “India after Vikramaditya: The Melting 
Pot” [10]. 


At this point, it will be pertinent to ask if the Indian history is so drastically 
wrong, won’t this be obvious to historians. As discussed earlier, historians 
consider the identifications of Sandrokottos with Chandragupta Maurya and 
Devanampriya Priyadarsi with Asoka Maurya as sacrosanct, and therefore have 
no option but to accept the chronology derived from these two identifications. 
Most of the work in developing this chronology was done by colonial era 
historians, some of whom had ulterior motives derived from their racist and 
imperial agendas. Here are the methods the colonial era historians have used to 
forcefully fit every bit of evidence in the currently accepted chronology. 


2.2 Tricks of the trade 


1. Leverage in choosing the zero points 


None of the dates of any historical figure is based on scientific dating. If the 
dates are approximate, they are based on circumstantial evidence. If the dates are 
precise, they may be derived from a year given in an era or from a year counted 
from the establishment of a dynasty. In many cases the era given is ambiguous 
or not given, giving historians the flexibility to choose the era that does not 
contradict the established chronology. For example, the Imperial Guptas have 
been force-fitted in their current place in history by choosing a convenient zero 
point of Imperial Gupta era, shifting the Kusanas backward in time, and shifting 
the Vallabhi and Gurjara dynasties forward in time. History books since the 
colonial times have been teaching that the Kusana emperor Kaniska-I was the 
founder of the Salivahana Saka era, which started in 78 CE. However, Kaniska 
was a Kusana and not a Saka. Modern historians have justified this by saying 
that the term Saka was used by Indians for any foreigner. Professor Harry Falk 
has shown that according to the text Yavanajataka by Sphujidhvaja, the Kusana 
era started 149 years after the Saka era, i.e. in 227 CE [11]. This means that 


currently the Kuşănas occupy a place 149 years before their actual time. 


2. Twisting the evidence to fit presumed chronology 


The dates of Imperial Gupta emperors have been fixed by using a zero point of 
Imperial Gupta dynasty in 319 CE, but the evidence for this is doubtful. This 
date has been derived from the statement of Al-Biruni, who says the following: 
As regards the Guptakala, people say that the Guptas were wicked powerful people, and that 
when they ceased to exist this date was used as the epoch of an era. [12] 
Al-Biruni clearly says that the Imperial Guptas had ceased to exist when the 
Imperial Gupta era commenced. This is what was originally used for fixing the 
date of Imperial Guptas as described on a signboard as shown in Figure 2.2. This 
signboard is next to the Allahabad Pillar in U.P., India and was placed in 1838 
CE. The Allahabad pillar has inscription of Samudragupta, whose time is 
indicated as second century in the signboard. 
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Figure 2.2: A signboard next to Ashoka pillar in Prayagraj (photo courtesy: Dr. 
Kamal Nath Jha) 


The date of second century was worked out in confirmation with the statement 
by Al-Biruni quoted above, which says that the Imperial Guptas had ceased to 
exist when the era in their name was started. However, historians later twisted 
the statement of Al-Biruni and used the zero point of Imperial Gupta era to 
commence the rule of Imperial Guptas and calculated the regnal years of 
Samudragupta to be from 350 to 376 CE. This example shows how conveniently 
historical people can be moved from one time period to another by twisting the 
evidence. 


3. Pick and choose evidence 


An example of the pick and choose approach is that of the dating of Gautama 
Buddha. When colonial era historians started to piece together the history of 
India, they considered the date of birth of Buddha to be 1027 BCE [13]. The date 
of birth of Buddha was revised subsequent to the identification of the Indian 
king Sandrokottos from Greek accounts with Chandragupta Maurya by Sir 
William Jones in 1793 CE [14]. Most of the modem historians place the birth of 
Buddha in the sixth century BCE (sometime between 567-563 BCE) and his 
death in the fifth century BCE (sometime between 487-483 BCE). Since Indian 
and Chinese dates are too early, modern historians have argued that 
Ceylonese/Sri Lankan dates are more reliable. It goes against common sense that 
the place farthest from the birthplace of Buddha would have preserved the most 
authentic date of his birth! The fact is that the Ceylonese texts “Dipavamsa” and 
“Mahavamsa” were written in the fourth century and fifth to sixth century 
respectively. These texts, in turn, are based on texts that are no longer available. 
There is simply no reason for Ceylonese texts to be more reliable than Indian, 
Chinese, and Nepalese texts. 


Modern historians have calculated the date of the Buddha from the date of 
Ašoka Maurya. Since the date of coronation of Ašoka Maurya was fixed at ~268 
BCE, based on his identification with Devanampriya Priyadarsi, historians 
searched for texts for the date of the Buddha that would be consistent with the 
date of A$oka's coronation. They found in Ceylonese texts that coronation of 
Piyadassi took place 218 years after the death of the Buddha. Working 
backwards, historians calculated the date of the death of Buddha at ~486 BCE 
and his birth 80 years earlier at ~566 BCE. However, the same Ceylonese texts 
that mention 218 years between the death of Buddha and coronation of Piyadassi 
also say that the Buddha died in 544/543 BCE. If we take that date as reliable, 
then the coronation of Asoka Maurya took place 218 years later in 326/325 BCE, 
which is around the time of the invasion of India by Alexander. This will make 


Ašoka Maurya the contemporary of Alexander instead of his grandfather 
Chandragupta Maurya. So we are being told by historians that Ceylonese texts 
are the most reliable regarding the dating of Gautama Buddha while these texts 
give the dates of Buddha's life and death that are completely irreconcilable. First 
historians are choosing Ceylonese texts to be more reliable than Indian, Chinese, 
and Nepalese texts, and then choosing one date to be reliable in the Ceylonese 
texts for calculating the date of Buddha, while rejecting the other date in the 
same texts without any valid reason. 


4. Declaring the evidence as forgery 


There are many examples of genuine evidence being declared forgeries because 
the evidence does not fit the established chronology. Here are three examples. 


i. The details of Gokak copper plates were published by N. 
Lakshminarayana Rao in Epigraphia Indica [15]. These plates 
discovered in 1926 from a house in Gokak in the then Belgaum 
district of the Bombay Presidency mention an “Aguptăyika era” 
that has got historians totally perplexed. Rao, the author 
reporting the finding of Gokak plates, connected Aguptăyika era 
to Chandragupta Maurya [15]. However, the argument was 
found unconvincing by modem historians, as an era related to 
Chandragupta Maurya would be named after Mauryas, not 
Guptas. So we have the following statement from noted 
historian D.C. Sircar about the Aguptayika era: 


Aguptayika era may be roughly assigned to 845-645 = 200 B.C. ... But we can 
scarcely accept the evidence of a single inscription regarding the existence of a 
genuine era starting from about 200 B.C. in the face of the overwhelming 
negative evidence. ... The story may have been fabricated by the astronomer at 
Dejja-Maharaja’s court. [16] 
Here we have an evidence of declaring genuine evidence as 
fabrication. Nobody fabricates this kind of stuff as there is no 
motivation for it. It is a proof that the rule of Imperial Guptas tooks 
place long before currently held time period. 


ii. An astronomical text called the Sumatitantra is the first book on 
astronomy from Nepal. There is a research paper on 
Sumatitantra titled “Manadeva Samvat: An investigation into a 
Historical Fraud” by Kamal P. Malla [17]. We should note the 


title of the paper, which is symptomatic of the attitude that 
modem historians have towards our ancient records. The 
objective is not to understand what they mean but to declare as 
forgery whatever does not suit the accepted chronology. What is 
being dismissed as a historical fraud not only provides 
information about the date of Buddha, but also provides 
evidence in support of the Imperial Guptas being contemporary 
of Alexander. In addition, it provides the identification of 
Emperor Sudraka, whose writing Mrichchhakatikam is well 
known (Film Utsava was based on it), but whose identity is 
unknown. The details are provided in my book "India after 
Alexander: The Age of Vikramadityas” [18]. 


iii. The time of the Gurjaras is currently calculated based on the 
assumption that they were using Kalchuri/Chedi era with a 
starting date of ~248 CE. However, there is documentary 
evidence of the existence of three inscriptions of the Gurjaras in 
which the Šaka era has been used. These inscriptions occur on 
three plates identified as Bagumrā, Ilāo and Umetā plates by 
Buhler in a paper written in 1888 CE [19]. These inscriptions 
were declared forgeries by colonial era historians as they 
contradicted the established timeline. When we take into 
account the evidence of Bagumrā, Ilāo and Umetā plates, we 
find that Gurjara rulers have been shifted forward from their 
actual time by about 170 years. The details of its effect on the 
chronology of Indian history are provided in my book “India 
after Vikramāditya: The Melting Pot” [20]. 


5. Selective destruction of evidence 


As discussed above, the Bagumră, Ilāo and Umetā plates were declared forgeries 
by colonial era historians. Not only that, their existence itself has been erased. 
The two parts of Corpus Inscriptionum Indicarum, Volume 4 [21-22] are 
supposed to list and present all inscriptions belonging to Early Gurjara rulers, 
whether considered genuine or forged, but the inscriptions of Bagumră, Ilāo and 
Umetā plates are not found in this volume. I have found the existence of these 
plates, only because Google has digitized the journals and books from colonial 
era and placed them in public domain. 


Also, many inscriptions of the Vallabhī rulers have gone missing. Colonial era 
scholar Bhandarkar had written the following in 1872: 


Dr. Bhau Dāji gives, in one place, the dates of five copper plate grants of this dynasty, whilst in 
another he mentions seven dates professedly derived from copper plates. But he does not say 
when or by whom so many grants of the Vallabhi kings were discovered, nor who deciphered 


and translated them, or where the plates of their transcripts and translations are to be found. [23] 


It stands to reason that all inscriptions were vetted by British authorities and only 
those inscriptions have survived which in the eyes of the colonial authorities did 
not directly contradict the official chronology. 


6. Making up innovative theories without evidence 


An example of this is the preposterous claim that an itsy-bitsy ruler named Azes 
was the founder of the Vikrama era: 


Azes (Aya in Kharosthi) was another powerful Saka ruler in the Northwest who initiated a 

dynastic era beginning in 58/57 B.C. which later became identified with the so-called Vikrama 

era still used in South Asia. [24] 
This petty ruler Azes was a Saka ruler, whereas, according to Indian tradition, 
Emperor Vikramaditya is known as Sakari — the enemy of the Sakas! We might 
as well ask our modern historians why the era of Azes is not called the Azes era. 
Why would it be called the Vikrama era? This strange and inexplicable sleight of 
hand by colonial era historians is an untenable act of a deliberate manipulation 
of historical records. Now this lie has been exposed as Falk and Bennet have 
shown that the Azes era did not start in 57 BCE [25]. 


With the material presented in this chapter, I believe that I have given sufficient 
evidence to seriously doubt the accepted chronology of Indian history. I will 
now present an alternative chronology which I believe fits the evidence better. 
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“As long as one can think as an outsider, an observer apart from the conflict, there is hope for a resolving 
thought.” 
— R. N. Prasher 


3. Alternative Sheet Anchors of Indian History 


There are many glaring inconsistencies in the currently accepted version of 
Indian history which have resulted from the flawed sheet anchors of Indian 
history. Most of ancient Indian historical chronology has been constructed by 
counting backward and forward from the two sheet anchors of Indian history. 
The key to discovering the true history of India is to correctly identify the 
Devānāmpriya Priyadaršī of major rock edicts. 


If the identification of Devānāmpriya Priyadarsi of major rock edicts with Ašoka 
Maurya is wrong, then who was the real Devānāmpriya Priyadaršī of the major 
rock edicts? Obviously, he is well known to historians due to the extent of his 
vast empire. He is just not known to historians as the Devanampriya Priyadarsi. 
My personal research on this topic started in 2001 after I realized that the 
currently accepted dating of Varahamihira in sixth century CE is wrong. This 
dating is based on using Šālivāhana Saka era starting in 78 CE while 
Varăhamihira has specified his date using Cyrus Saka era starting in 550 BCE 
[1]. According to my calculation, an astronomical observation made by 
Varahamihira places him in the 2" century BCE. This makes it possible for 
Varahamihira to be a senior contemporary of Emperor Vikramaditya. This raised 
the possibility that there was a historical Vikramaditya in 57 BCE as the 
Vikrama era is counted from 57 BCE. Historians have denied the possibility of 
any Vikramaditya in first century BCE and have given credit for instituting the 
Vikram era to an itsy-bitsy ruler called Azes. This petty ruler was a Saka, while 
Indian tradition considers Vikramaditya to be Sakări or enemy of Sakas. Not 
only that, Emperor Vikramaditya was a ruler of all of India and beyond 
according to the traditions, while the dominion of this petty ruler Azes was much 
smaller and not worthy of any special recognition. I then searched for a historical 
Vikramăditya and realized that Emperor Yasodharmă was the historical Emperor 
Vikramaditya. However, historians have placed him in sixth century CE based 
on the wrong zero point of Malava era. Since the time of Imperial Guptas was 
before the time of Emperor Yasodharmă, the timing of Imperial Guptas needed 
to be fixed. This could only be done by re-evaluating the very foundations of 
Indian history. So my work should be viewed as my modest attempt to get the 
greatest hero of ancient India, Vikramaditya Ya$odharma the Great, his due 


place in history. 


When I was searching through history books for the alternative identification of 
Devānāmpriya Priyadarsi, I found the history books written by Shriram Goyala 
very useful. Though his books conform to the accepted Indian history, he 
provides lot of background information that I needed for my own analysis. In 
one of his books, he describes a coin which shows the central figure as a 
Buddhist monk, who is possibly being implored by two other figures in the coin 
not to become a monk. The emperor shown as a Buddhist monk is Kumăragupta- 
I, and it seemed to me that he is possibly the Devānāmpriya Priyadarsi of major 
rock edicts. With further research, I became convinced that the identification of 
Kumăragupta-l as the Devānāmpriya Priyadarsi of major rock edicts is the key to 
discovering the true history of India. Now I will provide my reasoning for this 
identification by comparing what we know of Kumaragupta-I, great grandson of 
Chandragupta-l of the Imperial Gupta Dynasty, with Asoka Maurya, the 
currently accepted Devānāmpriya Priyadarsi of major rock edicts. 


3.1 The Kalinga War 


According to Rock edict 13, the conquest of Kalinga and the remorse from the 
ravages of war were the most important events in the life of Devănămpriya 
Priyadarsi. However, these events find no mention in the literature about Asoka 
Maurya. On the other hand, there is literary evidence that Kalinga was 
conquered by Kumaragupta-I. The following text from Visnupurana (4.24.64- 
65) describes the expansion of the Imperial Gupta Empire: 

Kosala Odratamraliptan Samudratata Purim cha Raksito Raksyati| 

Kalingam Mahisakam Mahendrah Bhümau Guham Bhoksyanti|| [2] 
Srirama Goyala explains the meaning of this verse as follows: 

(Deva) Raksita will expand his domain to Kosala, Odra, Tamralipti and Puri near ocean. Kalinga 

and Mahisaka will be under Mahendra. All this land will be ruled by Guha. [2] 
Here Raksita stands for Gupta, as both those words mean “protected”, and 
Mahendra stands for Kumāragupta-I Mahendraditya. Guha stands for 
Skandagupta, as Guha and Skanda are synonyms. This important verse gives the 
following information: 


Gupta (Chandragupta II) will protect the territories of (South) Kosala, 
Odra, Tamralipti, Samatata and Puri (which are already part of the 
Gupta Empire). Kumaragupta-I will expand it further to include Kalinga 
and Mahisaka. Skandagupta will enjoy ruling all this land. 


Here, we have emphatic proof that Kalinga was not a part of the Gupta Empire 


ruled by Chandragupta II, but was conguered by Kumăragupta-l. This is the war 
that changed Kumaragupta-I, and he accepted Buddhism soon after. Compare 
this to Asoka Maurya for whom we have no independent information that he had 
to fight a war to incorporate Kalinga into his empire. In fact, the evidence points 
to the opposite. Asoka should have inherited Kalinga as it was part of the Nanda 
Empire, which was taken over by his grandfather Chandragupta Maurya in a 
coup. Asoka did not have to fight a war to capture Kalinga. To circumvent this 
problem, modern historians have made up a story about Kalinga gaining 
independence from the Mauryan Empire before the coronation of Asoka. There 
is absolutely no evidence to this effect. In fact, there is evidence that indicates 
that Kalinga could not have seceded from Mauryan Empire before Asoka. 
Chanakya is supposed to have served three kings -- Chandragupta, Bindusara 
and Asoka -- according to the medieval text AryaManjusriMilakalpa [3]. It 
would have been very unlikely for Kalinga to secede under the watch of 
Chanakya. 


3.2 Junagadh Rock Inscription 


Skandagupta, son of Kumaragupta-I, says the following in the line four of the 
Junagadh rock inscription [4]: 


“Pitari sura-sakhitvam praptvaty atma- Saktya” 
The meaning of each word in this sentence is provided below: 


Pitari = father, sura = Gods, sakhitvam = friendship, praptvaty = obtain, atma = 
self and Saktyă = from power 


Thus the sentence means that the father obtained the friendship of the Gods by 
his own power. Fleet has translated it as “father by his own power had attained 
the position of being a friend of the gods” [4]. Historians have taken it to mean 
that Kumaragupta-I had passed away when this inscription was recorded, as it is 
customary in India to say that a person has become dear to God when he or she 
has passed away. Fine, but how did Kumāragupta-I do it with his own power? 
Did he commit suicide? We don’t have any record of that and if he did commit 
suicide, why would his son Skandagupta be proudly announcing it? What the 
sentence in the inscription actually means is that Kumaragupta-I had obtained 
the friendship of the Gods by his own power while he was still alive. At least 
that is what his son Skandagupta was made to believe as his father 
Kumaragupta-I had declared himself “Beloved of the Gods” in inscriptions all 
over the vast empire. Skandagupta was just paraphrasing the word 
“Devanampriya”, meaning “Beloved of the Gods” to “Friend of the Gods”. 


3.3 Man of Many Names 


If someone calls himself *Devanampriya" and “Priyadarsi”, besides his own 
name, then we can definitely call him a person with many names. There is 
evidence that Kumăragupta-l was known as a man with many names. 
AryaMafijus$riMülakalpa is a Sanskrit text written by a Buddhist around 800 CE. 
It was translated into English by noted historian K. P. Jayaswal. This text gives 
the following information about the Imperial Guptas: 
Listen about the Medieval and Madhyadesa kings (madhyakāle, madhyamā) who will be in a 
long period emperors (nrpendra) and who will be confident and will be followers of via media" 
(in religious policy, madhyadharmiņah): 
(1) Samudra, the king, 
(2) Vikrama, of good fame (kīrttitāh), ‘who is sung’. 
(3) Mahendra, an excellent king and a leader (nrpavaro Mukhya). 
(4) S-initialled (Skanda) after Ma. (i.e., Mahendra). 
His name (will be) Devarāja; he will have several names (vividhākhya); he will be the best, 
wise, and religious king in that low age. [5] 
Above, the first king is Samudragupta; the second king is Chandragupta II, 
referred to by the first part of his title Vikramāditya; the third king is 
Kumăragupta-l, referred to by the first part of his title, Mahendraditya; and, the 
fourth king is Skandagupta, identified by his initial S. In the passage quoted 
above, I would like to draw the readers” attention to the description of the king 
called Devarăja, who was supposed to have several names. Jayaswal has 
identified him with Skandagupta [6]. Jayaswal says that Skandagupta bore the 
name of his grandfather (Devarăja), and had a variety of names (virudas). There 
is no evidence that Skandagupta bore the name of Devarăja after his grandfather. 


It is my contention that Devaraja refers to Kumaragupta-I and hence it indicates 
that Kumaragupta-I was known by many names. The author says “S-initialled 
(Skanda) after Ma” and then goes on to say “His name (will be) Devaraja”. This 
raises the possibility that Devaraja refers to the king with initial M, i.e. 
Mahendraditya, adopted name of Kumaragupta-I. Devaraja means King of the 
Gods, which is Indra. Kumaragupta-I has been called Mahendra by the author of 
AryaMafiju$riMülakalpa, as quoted above. Mahendra (Maha + Indra) is simply 
“Great Indra” or “Indra himself”, and thus it is Kumăragupta-l who has been 
called Devaraja and a man of many names. This indirectly corroborates 
Kumaragupta-I being the Devanampriya Priyadarsi of major rock edicts. 


3.4 The Samudragupta Pillar 


There are several sets of inscriptions on the Ashoka Pillar currently located in 
the Allahabad Fort, including inscriptions by Devanampriya Priyadarsi, his 


queen, and most importantly, Samudragupta the Great. A picture of this pillar is 
shown in Figure 3.1. The evidence of this pillar is so significant that it is enough 
to invalidate the currently accepted version of Indian history. 


ASHOKA PILLAR 


Figure 3.1: The Samudragupa pillar in Prayagraj (photo courtesy: Dr. Kamal 
Nath Jha) 


The inscription by Samudragupta is considered posterior to the inscription by 
Devanampriya Priyadarsi based on his identification with ASoka Maurya. Thus 
according to historians, Samudragupta got his eulogy inscribed on an existing 
pillar that already had the inscriptions of Asoka Maurya. My contention is that 
pillar was originally erected by Samudragupta and the inscription of 
Devanampriya Priyadarsi was inscribed on it later. 


Samudragupta was among the greatest conquerors known to Indian history. His 
eulogy inscribed on this pillar gives the details of his conquests and expanse of 
his empire. Samudragupta was known for the reestablishment of traditional 
Vedic/Hindu way of life. There is simply no reason for Samudragupta to have 
his eulogy inscribed on an existing pillar with inscriptions by a Buddhist king as 
his zeal for military conquests did not match the pacifist ideology of 


Devānāmpriya Priyadarsi. Thapar, wondering why Samudragupta chose to write 
his eulogy on the Asokan pillar, says that extolling military conquest was 
contradictory to Asoka’s opposition to violence, and if Samudragupta wanted to 
denigrate Asoka it would have been more effective on a separate and equally 
imposing pillar [7]. 


It is inconceivable that such a great monarch as Samudragupta, whose generosity 
was legendary, would use Asoka Maurya’s pillar for writing his eulogy. 
According to the inscription on this pillar, Samudragupta was so generous that 
he gave away hundred thousand cows (line 25). He called himself the God of 
Wealth, Kubera (line 26). He further said that his officials were busy returning 
the wealth of defeated kings everyday (line 26). Why would such a monarch not 
be able to afford a pillar of his own and choose a pillar erected by the Buddhist 
monarch Asoka Maurya to write his eulogy? Not only that, why would he call 
somebody elses’s pillar a symbol of his glory? In the lines 29-30 of his 
inscription on this pillar, Samudragupta says with pride that this pillar is looking 
towards the heaven as the declaration of his glory [8]. On the other hand, 
Devanampriya Priyadarsi, identified as Kumaragupta-I by me, would have been 
more than happy to add his inscriptions on Samudragupta’s pillar as his proud 
grandson. If my identification is correct, then Ashoka pillars are in fact 
Kumaragupta pillars. 


3.5 A common title 


The name Asoka appears in a few minor rocks edicts as “Devanam Piya Asoka” 
at Maski in Raichur district, Karnataka, as “Raja Asoko Devanampiya” at 
Udegolam in Bellary district, Karnataka, and as “Devanampiya Piyadasi Asoka 
Raja” at Gujarra near Jhansi, Madhya Pradesh [9]. Based on these inscriptions, 
the Devanampriya Priyadarsi of major rock edicts is identified as Asoka Maurya. 
However, Devanampriya and Priyadarsi were common titles that could be used 
by anyone who chose to do so. Just because these titles have been used by Asoka 
does not mean that nobody else could use these titles. When Princep was 
translating the inscriptions of Priyadarsi, he identified Priyadarsi first with 
Devanampriya Tissa of Ceylon [10-11]. 


The title Devanampriya has been used for other personalities in literature as 
well. King AjătaSatru has been called “Devanuppiya” in “Aupapatika Sutra”. 
Patafijali, commenting on Panini’s Astādhyāyī 2.4.56, has used this title for a 
common grammarian. Priyadarsi or Priyadarsana can have two meanings: one 
who looks handsome or one who looks with friendliness. Priyadaršī was an 
adjective that has been used for several kings. In the Ramayana, Rama has been 


called Priyadarsi once. In the play, Mudrărăkșasa, Chandragupta Maurya, 
grandfather of Asoka Maurya, has been called Priyadarsi. Gautamiputra 
Sătakarni has been called Priyadarsana in the Nasika inscription. There is 
nothing unique about the titles Devanampriya and Priyadarsi. 


3.6 The identity of Antiyoka 


As discussed, the chronology of Indian history rests on the contemporaneity of 
Ašoka Maurya and the five Greek kings Antiyoka, Turamaya, Antikini, Maka, 
and Alikasudara mentioned in the Rock Edict XIII. Modern historians have 
identified them with Antiochus II Theos (261-246 BCE) of Syria and Western 
Asia, Ptolemy II Philadelphus (285-247 BCE) of Egypt, Antigonus Gonatas 
(278-239 BCE) of Macedonia, Magas (300-258 or 250 BCE) of Cyrene, and 
Alexander (275-255 BCE) of Epirus or Alexander (252-247 BCE) of Corinth 
respectively [12]. Based on this information, historians have been able to 


pinpoint the date of coronation of Ašoka to within a couple of years: 
The latest date at which these kings were reigning together is 258, the earliest 261; and if we 
could be certain that Asoka was kept informed of what happened in the West, we might 
therefore fix the twelfth year of his reign between these two years; and hence the date of his 
coronation between 270 and 273 B.C. [13] 


Here is the relevant text of Rock Edict XIII: 


Antiyoke nāma Yona Rāja paran cha tena 
Antiyokena chatura rājāne Turamaye nāma 
Antikini nāma Maka nāma Alikasandare nāma [14] 
The text has the following meaning: “The Greek king named Antiyoka, and 
beyond that king Antiyoka, four kings, named Turamaya, named Antikini, 
named Maka, and named Alikasandara”. It is obvious that Devānāmpriya 
Priyadarsi had close interaction with Antiyoka or Antiochus and he probably had 
just heard about the other four Greek kings. When Princep first identified 
Antiyoka, he had identified him with Antiochus III and not Antiochus II as done 
by current historians. This is of critical importance as Antiochus II was involved 
in constant warfare and the connections between Mesopotamia and the 
borderlands of India were entirely cut off during his entire rule. 
What interests us in this connection is, however, not so much the character of Antiochus II as the 
main events of his reign. He undoubtedly inherited from his father a war with Egypt, which 
came to an end only during his very last years, and an unbroken series of troubles with the petty 
despots and guarrelsome city-states of Asia Minor. As far as the very scanty evidence goes, 
Antiochus II spent the whole of his reign in the last-named country and in Syria; and there is 
certainly no evidence whatsoever for his having ever proceeded to the east of the Mesopotamian 
rivers to visit the outlying provinces of his vast and loosely-knitted empire. Furthermore, we 


have the direct evidence of the historians, above all that of Justin, the epitomator Pompei Trogi, 
that during the reign of Antiochus II the most important provinces of the east rebelled, an event 


which must have entirely cut off the connections between Mesopotamia and the borderlands of 
India until these were again, for a very short period of time, restored by Antiochus the Great. 
[15] 
On the other hand, identification of Antiyoka with Antiochus III the Great is on 
solid grounds as he came to the border of India and was thus known to 
Devanampriya Priyadarsi: 
The first point to be adjusted is, which Antiochus is referred to. There are several of the names 
amongst the kings of the Seleucidan dynasty, whose sway commencing in Syria, extended at 
various times, in the early periods of their history, through Persia to the confines of India. Of 
these, the two first, Antiochus Soter and Antiochus 'Theos, were too much taken up with 
concurrences in Greece and in the west of Asia, to maintain any intimate connexion with India, 
and it is not until the time of Antiochus the Great, the fifth Seleucid monarch, that we have any 
positive indication of an intercourse between India and Syria. It is recorded of this prince that he 
invaded India, and formed an alliance with its sovereign, named by Greek writers, 
Sophagasenas. [16] 
If Antiochus III the Great was the contemporary of Devānāmpriya Priyadarsi, 
then Devānāmpriya Priyadarsi cannot be Asoka Maurya as Antiochus III the 
Great reigned from 222 to 191 BCE, which will be too late for Asoka Maurya as 
grandson of Chandragupta Maurya, who met Alexander the Great in 326 BCE. 
However, this is fine for Devanampriya Priyadarsi Kumaragupta-I as the great 
grandson of Chandraragupta-I. 


The identifications of Sandrokottos with Chandragupta-l and Devanampriya 
Priyadarsi with Kumaragupta-I, both of the Imperial Gupta dynasty, provide us 
with alternative sheet anchors to reconstruct the history of India as shown in 
Figure 3.2. This reconstruction has been presented in detail in my books India 
before Alexander: A new Chronology, India after Alexander: The age of 
Vikramadityas, and India after Vikramaditya: The Melting Pot [17-19]. These 
books cover the time period from 13" century BCE to 7" century CE and present 
an alternative timeline of Indian history vastly different from the accepted 
timeline. 


Lord Mahăvira/ Lord Buddha 
Nandas 

Mauryas 

Sungas 

Kanvas 

Nagas 


~326 BCE: Alexander meets Sandrokottos 
(Chandragupta I, founder of Imperial Gupta dynasty). 


~ 213 BCE: Devanampriya Priyadarsi (Kumāragupta I) 
ascends the throne. 


Aulikaras 


Figure 3.2: Construction of chronology based on alternate sheet anchors 


Based on my work, a comparison of accepted dates of historical figures and 
dynasties with alternative dates is shown in Table 3.1. Most of the historical 
figures and dynasties have been moved forward by over six centuries. However, 
Kusana dynasty has been moved backward to make room for Imperial Guptas. 


Table 3.1: Accepted and alternate chronologies 


Accepted Alternate 
Chronology Chronology [17-19] 


Lord Mahāvīra 599-527 BCE 1244-1172 BCE 
or 540-468 BCE 


Lord Buddha 
Nandas 
Chandragupta Maurya 
Bindusāra Maurya 


Ašoka Maurya 
Suiga dynasty 
Kanva dynasty 
Chandragupta | 


Chandragupta T 
Kumāragupta | 
Prakāčadharmā 
Yaiodhamá 
Kusāna dynasty 
Vallabit dynasty 


Currently there is a huge gap in Indian history after the fall of Indus Valley 
civilization. No such gap exists based on the correct identification of sheet 
anchors of Indian history. Table 3.1 summarizes the chronology of Indian 


history from 13" century BCE to 6" century CE. The history of India from 17" 
century BCE to 13" century BCE will be presented in my forthcoming book 
“India before Buddha: Vedic Kingdoms in 2"! Millennium BCE”. 


Samudragupta 350-76 CE 294-252 BCE 


Skandagupta 456-467 CE 172-161 BCE 


The contemporaneity of Imperial Gupta dynasty with Alexander the Great and 
Seleucus I Nicator is of major significance in the history of science, especially 
astronomy. It should be noted that major advances in astronomy in Greece took 
place after Alexander’s invasion and subsequent contact between Greece and 
India. Colonial era historians had a vested interest in showing that the flow of 
knowledge was from Greece to India, as a proof of their supremacy. To achieve 
this objective, mere manipulation of historical evidence was not enough. They 
also needed to manipulate the meaning of astronomical texts, as astronomical 
observations can be dated. As the history of India has been pushed forward by 
over 600 years, the dates of astronomical observations have also been pushed 


forward by over 600 years. To understand how this manipulation has been 
effected, we will begin with the most fundamental concept of Indian astronomy, 
that of the nakșatras. 
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“T shall now speak of the knowledge of the Hindus ... of their subtle discoveries in the science of astronomy 
— discoveries even more ingenious than those of the Greeks and Babylonians — of their rational system of 
mathematics, or of their method of calculation which no words can praise enough — I mean the system of 
nine symbols.” 

- Severus Sebokht 


4. The Concept of Naksatras 


Vedic people had been carefully observing the sky since the dawn of 
civilization. A critical examination of these observations has the potential to 
provide us with vital clues about the very early period of our history. The 
precession of the equinoxes is a well known astronomical phenomenon. It is 
related to the wobbling of the earth's axis and has a period of about 26,000 
years. When we link the information on the precession of the equinoxes with 
observed positions of the naksatras as described in the ancient texts, we can 
obtain information about the time when these observations were made. 


It takes the moon ~27.32 days to return to the same position among the stars. 
Based on this measurement, the path of moon in the background of the stars was 
divided in 28 or 27 divisions, each division being called a naksatra or lunar 


mansion. Atharvaveda Samhita (19.7.1-5) lists the 28 naksatras as follows: 
1. Seeking favour of the twenty-eight fold wondrous ones, shining in the sky together, ever- 
moving, hasting in the creation (Bhüvana), I worship (sapary) with songs the days, the 
firmament (nāka). 
2. Easy of invocation for me [be] the Krttikas and Rohini; be Mrgaširās excellent, [and] Ardrà 
healthful (Sam); be the two Punarvasus pleasantness, Pushya what is agreeable, the Aslesas light 
(Bhānu), the Maghas progress (ayana) [for me]. 
3. Be the former Phalgunis and Hasta here auspicious (punyam); be Chitrà propitious, and Svati 
easy (sukha) for me; be the two Visăkhăs bestowal (radhas), Anurādhā easy of invocation, 
Jyeshthà a good asterism, Müla uninjured. 
4. Let the former Ashadhas give me food; let the latter ones bring refreshment; let Abhijit give 
me what is auspicious; let Srăvana [and] the Sravishthās make good prosperity. 
5. Let Satabhishaj [bring] to me what is great widely; let the double Proshthapadas [bring] to me 
good protection (susarman]; let Revati and the two A$vayuj [bring] fortune to me; let the 
Bharanis bring to me wealth. [1] 


The naskhatra Abhijit was later dropped and the system of 27 naksatras became 
standard. There is a dialogue between gods Indra and Skanda regarding the 
dropping of naksatra Abhijit in Mahabharata (Vana Parva, 230: 8-10). In this 
dialogue, Indra says to Skanda that because of jealousy with Rohini, her younger 
sister Abhijit has gone to forest to do penance. This is a figurative way of saying 
that Abhijit has been dropped from the list of naksatras. There was also an 
alternate system in which Revati naksatra was dropped from the list to make way 


for 27 naksatra system. The story of dropping of Revati and her reinstatement is 
described in Chapter 72 of Mārkaņdeya Puarāņa. 


Each naksatra was assigned a presiding deity or set of deities. The list of 27 
naksatras with their deity/deities is given in the Taittiriya Samhita (iv.4.10) as 
follows: 

(Thou art) Krittikas, the Naksatra, Agni, the deity; ye are the radiances of Agni, of Prajapati, of 


the creator, of Soma; to the Re thee, to radiance thee, to the shining thee, to the blaze thee, to the 
light thee. 


(Thou art) Rohini the Naksatra, Prajapati the deity; Mrigasirsa the Naksatra, Soma the deity; 
Ardra the Naksatra, Rudra the deity; the two Punarvasus the Naksatra, Aditi the deity; Tisya the 
Naksatra, Brihaspati the deity; the A$resas the Naksatra, the serpents the deity; the Maghas the 
Naksatra, the fathers the deity; the two Phalgunis the Naksatra, Aryaman the deity; the two 
Phalgunis the Naksatra, Bhaga the deity; Hasta the Naksatra, Savitr the deity; Chitra the 
Naksatra, Indra the deity; Svati the Naksatra, Vayu the deity; the two Visakhas the Naksatra, 
Indra and Agni the deity; Anuradha the Naksatra, Mitra the deity; Rohini the Naksatra, Indra the 
deity; the two Visrits the Naksatra; the fathers the deity; the Asadhas the Naksatra, the waters 
the deity; the Asadhas the Naksatra, the All-gods the deity; Srona the Naksatra, Visnu the deity; 
Sravistha the Naksatra, the Vasus the deity; Satabhisaj the Naksatra, Indra the deity; 
Prosthapadas the Naksatra, the goat of one foot the deity; the Prosthapadas the Naksatra, the 
serpent of the deep the deity; Revati the Naksatra, Pusan the deity; the two Ašvayujs the 


Naksatra, the Asvins the deity; the Apabharanis the Naksatra, Yama the deity. [2] 


Earliest known astronomical text of India is Vedanga Jyotisa. It gives the list of 
the presiding deities of 27 naksatras [3] and thus indirectly provides the list of 
the 27 naksatras. Table 4.1 lists the naksatras and presiding deities as given in 
Atharvaveda Samhita, Taittiriya Samhita and Vedanga Jyotisa. 


It can be seen that the main difference between the lists of naksatras in 
Atharvaveda Samhita and Taittirlya Samhita is the dropping of Abhijit naksatra 
in Taittiriya Samhita. Some of the naksatras have slightly different names in the 
lists. The lists of presiding deities are nearly same in Taittiriya Samhita and 
Vedanga Jyotisa and thus we can infer that the lists of naksatras in both texts 
were identical. Taittirīya Brāhmaņa (1.5.1.1-5) also lists the 27 naksatra with the 
presiding deities. The list of naksatras started with Krttika and ended with 
Bharani in all these texts. 


Taittinya Brahmana (1.5.2.7) divides the list of naksatras in two groups. First 
group is called Deva naksatra and consists of 14 naksatras from Krttikā to visakha. 
Second group is called Yama naksatra and consists of 13 naksatras from 
Anuradha to Bharani. Deva naksatra means the naksatras belonging to the gods 
and Yama naksatra means the naksatras belonging to Yama, god of death in 
Hindu mythology. Some naksatras had alternative names: Pusya (Tisya), 


Sravishthā (Dhanishthā), Pūrva-Prosthapadā (Pūrva-Bhādrapadā), Uttara- 
Prosthapadā (Uttara- Bhadrapada), and ASvayuja (ASvin1). 


Table 4.1: The list of nakșatras 


|| Naksatras — | | Naksatras —- 
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|23. | Satabhisaja | 22. | Satabhisaja | Indra ^ | Varuna — | 


Pros 
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Prosi 
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Figure 4.1 illustrates the principle of the division of celestial sphere in naksatra 
zones. K and K' represent north ecliptic pole and south ecliptic pole respectively. 
A, B, C, and D are the boundaries of naksatras on the ecliptic. In a 27 naksatra 
system, there will be 27 such points on the ecliptic through which the boundaries 
of nakșatras will pass. As the naksatras have equal span in the 27 naksatra 
system according to Sūrya Siddhānta 2.64, each naksatra has a span of 13* 20' 
on the ecliptic. 


Figure 4.1: The division of celestial sphere in naksatra zones 


Each naksatra zone comprises of the area bound by two great semi-circles 
passing through K and K’ and through its boundaries on the ecliptic such as 
KAK'BK, KBK'CK, KCK'DK, and so on. It should be noted that in the ancient 
Indian system it was not necessary for the yogatara and stars belonging to a 
naksatra to fall within the zodiac, which is a region spanning 8? on each side of 
the ecliptic. Figure 4.2 shows the order of naksatras in a cyclic manner. 


See 


Bhadrapad 
Satabhisaja 


Dhanishtha 


Figure 4.2: The order of 27 naksatras 


Each naksatra was recognized by a group of stars and out of these stars, one star 
was designated a conjunction star (yogatara) in Hindu astronomy. 
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“Mortal as I am, I know that I am born for a day. But when I follow at my pleasure the serried multitude of 
the stars in their circular course, my feet no longer touch the earth.” 
— Ptolemy 


5. The Coordinates of Yogatārās 


Vedic texts divide the ecliptic in 28 or 27 divisions called naksatras. Later 
astronomical texts such as Surya Siddhanta adopted the system of 27 equal 
divisions. In this system, each naksatra has a span of 13 20’. In addition to the 
naksatra being a geometrical division of ecliptic spanning over a certain segment 
of ecliptic, each naksatra is identified by a star or group of stars. Each naksatra is 
also assigned a yogatara or junction star out of the group of stars belonging to 
the particular naksatra. If a naksatra has only one star in its group, then that star 
is the yogatara of that naksatra by default. Astronomical text Surya Siddhanta 
gives the coordinates of each yogatara. Other astronomical texts also give the 
coordinates of yogataras. The coordinates given in different texts differ slightly 
for certain yogataras and are exactly same for certain other yogataras. 


5.1. Textual information 


The coordinates of yogatārās given in Siirya Siddhānta 8.1-9 are shown in Table 
5.1. Three different translations of Sūrya Siddhānta were consulted [1-3]. All 
translations provide identical information regarding the raw data given in Sūrya 
Siddhānta and how the data is to be interpreted. The longitude data is given 
indirectly using a term “Swabhoga”. Instead of giving swabhoga values, one 
tenth of these values are given as shown in the column “Data” in Table 5.1. 
After multiplying by ten, these values yield swabhoga in arcminutes, which is 
then converted to degree and arcminutes as shown under the column 
“Swabhoga” in Table 5.1. Swabhoga represents the relative longitude and is to 
be added to the longitude of the beginning of the respective naksatra to obtain 
the longitude of the given yogatără. The list of naksatras begins with Aswinī and 
ends with Revatī. Since Sūrya Siddhānta follows the system of 27 egual 


divisions of the ecliptic, each naksatra has a span of 13 20'. The beginning and 
end points of each nakșatra can then be calculated as shown under the column 
“Span”. Adding relative longitude to the longitude of the beginning point of 
respective naksatra yields the longitude of the yogatārā and is called dhruvaka in 
Sūrya Siddhānta. The calculated values of dhruvaka are shown in the column 
“Dhruvaka” in Table 5.1. 


Surya Siddhanta calls the latitude Viksepa and gives the value and direction 
relative to ecliptic directly as shown in the column “Vikșepa” in Table 1. 
Dhruvaka and viksepa are universally translated as polar longitude and polar 
latitude respectively. 


Table 5.1: The coordinates of yogatărăs [1-3] 
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Table 5.1 (continued) 


Naana | Son | Dina 
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After Uttarāsādhā naksatra (at number 21 in the list), Abhijit naksatra is listed, 
but no span is given to this naksatra. Abhijit naksatra was part of 28 naksatra 
system, but was dropped from the list in 27 naksatra system, and hence has no 
span in this system. The longitudes of the yogataras of Uttarasadha, Abhijit, 
Sravana, and Dhanisthā naksatras are given differently in terms of their positions 
relative to other naksatras as shown in Table 5.1. The yogataras of Uttarasadha 
and Dhanistha fall outside the span of their respective naksatras. 


Burgess interpreted the coordinates given in Surya Siddhanta as polar 
coordinates, which is universally accepted [4]. These coordinates depend on the 
position of the North Celestial Pole, which changes over time due to precession. 
However, the coordinates given in different astronomical texts are nearly same, 
even though the texts were written many centuries apart. The change in 
coordinates would have been obvious to the astronomers, if they had the skill to 
measure the coordinates of the stars. This has resulted in the opinion that Indian 
astronomers were borrowers from the west and incapable of making accurate 
astronomical observations. Pingree and Morrissey write the following about the 
Indian astronomers: 


We hope thereby to demonstrate three things: that there is no basis for identifying the stars 
included in the Vedic naksatras, and therefore no grounds for comparing them, for example, 
with the Chinese lunar mansions; that the catalogue of stars found in Paitamahasiddhanta, which 
is almost exclusively the basis of the rest of the Indian tradition, since it is at the beginning of 
the Indian attempts to provide coordinates and uses a coordinate system derived from Greek 
astronomy, is more likely to be an Indian adaptation of a Greek star catalogue than to be based 
on observations that were made in India; and that the ineptitude with which Indians historically 
tried to ‘correct’ these coordinates militates against any theory that is founded upon the idea that 
the Indians of medieval period were experts in astronomical observation. ... Our apparent 
success in finding “identifications” for Lalla’s star catalogue, wherein the coordinates are so 
clearly a mixture of ecliptic and polar values, shows the futility of attaching any credence to 
them. ... Whichever stars the author of Sūryasiddhānta intended to indicate, he was incapable of 
determining their coordinates accurately, ... There is no excuse for Aryabhata’s coordinates. ... 
The impression of incompetence does not disappear when we examine our last star catalogue, 
that which Ganesa incorporated into his Grahalaghava (XI 1-5) in 1520. ... Therefore, either 
Ganesa was also incompetent, or he intended to give the coordinates of a different set of stars. ... 
We must conclude from this survey that the Indians did not observe the positions of the stars 
with accuracy; by implication, they also did not observe those of the planets with accuracy. [5] 


It is obvious that the interpretation of coordinates given in Indian astronomical 


texts as polar coordinates has resulted in Indian astronomers being called 
incompetent. 


In my recently published peer-reviewed paper I have proposed that the 
coordinates of yogataras given in the Indian astronomical texts are ecliptic 
coordinates and since these coordinates don’t change appreciably over time in 


sidereal ecliptic coordinate system, Indian astronomers relied on the coordinates 
received from earlier astronomers [6]. It is for this reason that the coordinates of 
yogatărăs were not updated. To better appreciate this point of view, it is 
important to understand how the coordinates of stars are measured. 


Notes 


Burgess (1860) 

Srīvāstava (1982) 

Simha (1986) 

Burgess (1860) 

Pingree and Morrissey (1989) 
Roy (2019) 


AE 


“Just like a GPS, the universe sends you signs to show you the best course. If you follow the flow, you get 
where you want with ease and happiness. If you miss a turn, the road becomes longer and harder.” 
— Charbel Tadros 


6. GPS of the Stars 


The specification of the position of a star is similar to the specification of a point 
on earth. Any point on earth can be specified by a pair of spherical coordinates 
called latitude and longitude. Since mathematically any point on a sphere is 
identical to another point on the sphere, latitude and longitude can only be 
specified by making two specific choices, one for latitude and another for 
longitude. In spherical geometry, these choices are named fundamental plane for 
measuring latitude and zero point for measuring longitude. 


The fundamental plane is a plane of reference that divides the sphere into two 
hemispheres. The latitude of a point is the angle between the fundamental plane 
and the line joining the point to the centre of sphere. For the Global Positioning 
System (GPS), the fundamental plane is the equator. The latitude of any point on 
the equator is zero. The latitude of North Pole is 90° and the latitude of South 
Pole is -90°. The latitude of all points on earth falls between 90° and -90°. 


The zero point is a point on the fundamental plane from which the longitude is 
measured along the fundamental plane. A meridian connects the points of equal 
longitude between the North Pole and the South Pole of the fundamental plane. 
For the Global Positioning System (GPS), the zero point is the intersection of 
equator and prime meridian, which is the meridian passing through Greenwich. 
The longitude is defined to be 0° at prime meridian. 


Depending on the choice of the fundamental plane and the zero point, there are 
many celestial coordinate systems for specifying the position of a star. The most 
widely used celestial coordinate systems are Horizontal, Equatorial, and Ecliptic 
coordinate systems. 


6.1 Horizontal coordinates 


Just as the coordinates of a point on earth are measured assuming the earth to be 
a perfect sphere, the coordinates of a star are measured assuming the star to be 
located on a perfect sphere called celestial sphere of arbitrarily large radius. Just 
like the GPS, the coordinates are measured in angles, not distance. 


Horizontal coordinates are specified by providing altitude and azimuth. Figure 


6.1 illustrates the horizontal coordinate system. In this picture, O is the location 
of the observer, ON is the north direction, OE is the east direction, OS is the 
south direction, OW is the west direction, Z is the zenith, S' is the location of a 
star, and Z' is the nadir. Z is the point on celestial sphere directly overhead the 
observer and Z’ is the point on celestial sphere directly underneath the observer. 
The great circle connecting N, E, W, and S is the horizon. The vertical circle 
passing through N, Z, and S is called the meridian. Altitude of the star is given 
by S'A and the azimuth of the star is given by NA. In horizontal coordinate 
system, the altitude is determined by measuring the angular distance from the 
horizon to the star along the great circle passing through the star and the zenith. 
Azimuth is determined by measuring the angular distance along the horizon 
from the north direction going eastward. 


Z 


VA 
Figure 6.1: Illustration of horizontal coordinate system 


In the horizontal coordinate system, the fundamental plane is the observer's 


horizon and the zero point is observer’s north point on the horizon, point N in 
Figure 6.1. 


6.2 Equatorial coordinates 


Eguatorial coordinate system measures the coordinates from and along the 
celestial eguator, which is the projection of the earth's eguator on the celestial 
sphere. The poles of the celestial eguator are called North Celestial Pole (NCP) 
and South Celestial Pole (SCP), which are the projections of the North Pole and 
South Pole on the celestial sphere respectively. 


Equatorial coordinates are specified by providing declination and right 
ascension. Figure 6.2 illustrates the equatorial coordinate system. In this picture 
P is the North Celestial Pole (NCP), is the first point of Aries, S is the 
location of a star, and P' is the South Celestial Pole (SCP). Declination of the 
star is given by SA and the right ascension of the star is given by A. In 
equatorial coordinate system, the declination is determined by measuring the 
angular distance from the celestial equator to the star along the great circle 
passing through the star and the North Celestial Pole. Right ascension is 
determined by measuring the angular distance along the celestial equator from 
the first point of Aries to the intersection of the celestial equator and the great 
circle passing through the star and and the North Celestial Pole. 


In the equatorial coordinate system, the fundamental plane is the celestial 
equator and the zero point is first point of Aries, point in Figure 6.2. 


Figure 6.2: Illustration of equatorial coordinate system 


6.3 Ecliptic coordinates 


Ecliptic coordinate system measures the coordinates from and along the ecliptic, 
which is a great circle on the celestial sphere representing the sun's apparent path 
during a year. The poles of the ecliptic are called North Ecliptic Pole (NEP) and 
South Ecliptic Pole (SEP). 


Ecliptic coordinates are specified by providing ecliptic latitude and ecliptic 
longitude. Figure 6.3 illustrates the ecliptic coordinate system. In this picture K 
is the North Ecliptic Pole (NEP), is the first point of Aries, S is the location 
of a star, and K' is the South Ecliptic Pole (SEP). Ecliptic latitude of the star is 
given by SA and the ecliptic longitude of the star is given by A. 


K' 


Figure 6.3: Illustration of ecliptic coordinate system 


In ecliptic coordinate system, ecliptic latitude is determined by measuring the 
angular distance from ecliptic to the star along the great circle passing through 
the star and and the North Ecliptic Pole. Ecliptic longitude is determined by 
measuring the angular distance along the ecliptic from the first point of Aries to 
the intersection of the ecliptic and the great circle passing through the star and 
the North Ecliptic Pole. 


In the ecliptic coordinate system, the fundamental plane is the ecliptic and the 
zero point is first point of Aries, point in Figure 6.3. 


6.4 Polar coordinates 


It is currently accepted that the coordinates of yogatărăs given in Sūrya 
Siddhānta are polar longitudes and latitudes. The terms polar longitude and polar 
latitude were coined by Burgess in his translation of Sūrya Siddhānta [1], which 
uses the term Dhruvaka for longitude and Viksepa for latitude. Burgess has 
identified Dhruvaka and Viksepa as polar longitude and polar latitude 
respectively. The concept of polar coordinates of stars as illustrated by Burgess 
is shown in Figure 6.4. To determine the polar longitude and latitude of a star (S 
or S^) a segment of circle of declination (PSca or Pc'a'S) is drawn from North 
Celestial Pole (P) passing through the star up to the ecliptic. Polar latitude is the 
angular distance of the star (Sa or S'a') from the ecliptic along the circle of 
declination. Polar longitude is the angular distance (La or La') from reference 
point (L) on the ecliptic and the point of intersection of the ecliptic with the 
circle of declination passing through the star (a or a'). 


Lc cE: Celestial Equator 

LabaC: Ecliptic 

P: North Celestial Pole 

F: North Ecliptic Pole 

S: Position of a star north of ecliptic 
S: Position of a star south of ecliptic 
PSca, Pc a S: Circles of declination 
Lc, Lc: Right ascensions 

Sc, Sc: Declinations 

Lb: Ecliptic longitude 

Sb, S b: Ecliptic latitudes 

La, La: Polar longitudes 

Sa, Sa: Polar latitudes 


Figure 6.4: Illustration of polar longitude and latitude of stars by Burgess [1] 


It should be noted that this whole geometrical construction for determining polar 
longitude and latitude is very artificial. In ecliptic coordinate system, ecliptic 
latitudes are determined by measuring angular distances from ecliptic along the 
great circle passing through the North Ecliptic Pole. In celestial coordinate 
system, declinations are determined by measuring angular distances from 
celestial equator along the great circle passing through the North Celestial Pole. 
In every coordinate system, the latitude is measured respective to the 
corresponding pole. In the artificial construct of polar latitude, the angular 
distance is measured from the ecliptic along the great circle that does not pass 
through the pole of ecliptic (North Ecliptic Pole), but passes through North 
Celestial Pole instead. Burgess has justified this artificial construction by taking 
the meaning of Dhruvaka as pertaining to Dhruva or pole star, and therefore he 
has drawn great circle passing through North Celestial Pole. In accordance with 
Dhruvaka, Burgess has postulated that Viksepa means polar latitude. There is 
absolutely nothing in any astronomical text that describes this method of 
measuring longitude and latitude. The term viksepa has been used many times in 


Sūrya Siddhānta such as in 2.6, 2.63 and 7.7, and in all these places viksepa has 
not been interpreted as polar latitude even by Burgess [1]. Moreover, Dhruva 
also means fixed or not moving and thus Dhruvaka simply means fixed 
longitude. Many Indian astronomers such as Bhăskara in Mahăbhăskariya refer 
to the coordinates of yogatārās explicitly as ecliptic longitude and latitude. 
Pingree and Morrissey write: 


What is remarkable about Bhaskara’s ecliptic coordinates is that, in most cases, they are within 


1° of the Paitamaha’s polar coordinates; this is the case for the longitudes of nos. 1, 4, 5, 8, 10, 

12, 16, 18, 19, and 28, and for the latitudes of nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 16, 17, 

18, 19, 23, 24, 25, 26, 27, and 28 — that is, for 33 out of 54 possibilities. This fact denies to 

Bhaskara the possibility of his having himself made independent observations, or of his having 

used a source based on independent observations. This lack of observational input is emphasized 

by the fact that his changes of the Paitamaha’s coordinates lead either to worse results or to 

dimmer stars or to both. [2] 
It is surprising that despite the emphatic declaration by Indian astronomers that 
they were using ecliptic coordinates, no one has challenged the prevailing view 
that Indian astronomers were using polar coordinates. First, the information 
provided by Indian astronomers has been incorrectly interpreted and then that 
false interpretation has been used to claim that Indian astronomers were inept 
and did not know how to measure the positions of stars and planets. If that is the 
case, then correct framework needs to be developed in which the coordinates 
given by Indian astronomers make better sense and currently accepted 
identifications of yogatārās need to be reassessed to check if other stars fit the 
given coordinates better. 


Notes 


1. Burgess (1860) 
2. Pingree and Morrissey (1989) 


““The cosmos is within us. We are made of star-stuff. We are a way for the universe to know itself.” 
— Carl Sagan 


7. Current Identification of Naksatra Stars 


Based on his assumption that coordinates given in Sūrya Siddhānta are polar 
longitudes and latitudes, Burgess [1] identified the yogatārās as shown in Table 
7.1. These identifications are currently accepted by most scholars. Ecliptic 
coordinates (J2000.0) of these yogatārās are also given in Table 7.1. The data for 
ecliptic coordinates (J2000.0) were obtained using Stellarium software by setting 
the date to January 1, 2000 at 12:00 noon and noting the ecliptic longitudes and 
latitudes by selecting the specific stars. 


Some astronomical texts give the number of stars in each naksatra. Table 7.2 
shows the number of stars in each naksatra according to Naksatrakalpa of 
Atharvaveda, Sārdūlakarņāvadāna, and Gargasamhita as compiled by Pingree 
and Morrissey [2]. 

The stars belonging to these naksatra star groups have been listed by Kaye [3]. 


Out of these star groups, yogataras have also been specified by Kaye, which 
match exactly with the yogataras identified by Burgess [1]. 


Table 7.1: Identification of yogatărăs by Burgess [1] 


No Yogatārā* Ecliptic Ecliptic 
: Longitude** | Latitude** 
1 Swinī p Ari 33° 58’ 8° 29'N 
WM 


2 
[4 | Robins  [eTm 647| SBS | 
[ s|Add [aoi ssas | 167075] 
B Gem TE 
[ s|Puxa fēcae 128743] 0705N| 
o| Asea eva 132r| moss] 
so | Masha — [aLeo 149"50| 0728] 
[irPüvephigun — [óleo —— 161719 | 14920"N | 

(3 [Hasta E ta | es 
Lc — — — avi — — 385v [ — 2508] 


| is|Swü —— fabo | 2061] 3W4N| 
Das | vima —— iib | sro] srs] 
| 18 | Jyesthā | Sco | 2946] 4345) 
21 |ortarasagha — ose | 28223 | 3278. 
24 |Dhanisttā [De | 31620 | a175%N| 
[27a | Utara-bhādrapadā"** | ca And | 1619] 25*4UN. 
[27b | Utarabhādrapadā*** | yPeg | — 9709 | 1253€. 

* As identified by Burgess [1] 

** J2000.0 ecliptic coordinates based on Stellarium software. 

**** For Uttara-bhadrapada, longitude matches y Pegasi, while latitude matches alpha Andromeda. 


Table 7.2: Number of stars in naksatras [2] 


Naksatra Sārdūla- Garga- 
2 us EM 


Bhādrapadā 
Mars" 


The naksatra star groups identified by Kaye are shown in Figures 7.1 to 7.11. 
Proper name or HIP, Bayer designation, Flamsteed designation, apparent 
magnitude, ecliptic longitude (J2000.0), and ecliptic latitude (J2000.0) of these 
stars are shown in Tables 7.3 to 7.30. Yogatārās are shown in bold letters and 
numbers in each table. The data for J2000.0 ecliptic longitudes and latitudes 
were obtained using Stellarium software by setting the date to January 1, 2000 at 
12:00 noon and noting the ecliptic longitudes and latitudes by selecting the 
specific stars. In each table, stars are numbered in the order of increasing 
longitude. 
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Figure 7.1: Aswinī, and Bharani naksatras 


Table 7.3: Aswini naksatra 


Flamsteed Apparent Ecliptic Ecliptic 
designation | Magnitude | longitude | latitude 


EM 
|2. | 


|GAri | 260 | 33e 58 | 829 | 


name designation | designation | Magnitude | longitude | latitude 
|1. | Baranit | | 3SAri |465 | 

| 2. | Bharani | |4lAri |360 | 2 
| 3. | Barnim | |39Ari |450 | 
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Figure 7.2: Krttikă nakşatra 


Table 7.5: Krttikā nakşatra 


IER TE = 
name designation | designation | Magnitude | longitude | latitude 
| 1. | Electra | — $$ 3 [|17T« |370 | 59925 | SV | 
g Tau 


|3. | Maia | |20Tu |385  [s94vr |423 
. ia s 


| 23 Tau | 410 |5942 |3°57 | 
|5. | Alcyone | n Tau |25Tau | 285 | 60900: | 4903' | 
|6. | Alas | — 27Tau |360 [6027 [355 | 
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Figure 7.3: Rohini, Mrgasiră, and Ardră naksatras 


Table 7.6: Rohini naksatra 


[Te [en [ ne [E | [E 
name designation | designation | Magnitude | longitude | latitude 
|1. | HyadumI | yTau | S4Tau | 3:65 — — | 65248' | -5944 | 


|4. | Ai [eta | 74Tau |350 | 68228 | -2°34" | 
|5. | Aldebaran | aTau | 87Tau [085 |6947 | 5928' | 


Table 7.7: Mrgasiră naksatra 


Proper pr Flamsteed NOE Bcipoc Ecliptic 

| [semen | aeignuion | Seaton | Magne lepide | Inde 

|1. | Heka | |37Ori —— 
e [ema [ion — on — 3s — see [asari 


HIP 92 Ori 40 Ori $4908 | -14°02 
26366 
Table 7.8: Ardrà naksatra 


Bayer Flamsteed Apparent Ecliptic Ecliptic 
ve -— —À gnation t^ Cea KIM itude ECUA 


| 1. | Betelgeuse | | 88945' | 


Figure 7.4: Punarvasu, Pusya, and Aslesa naksatras 


Table 7.9: Punarvasu naksatra 


name designation | designation | Magnitude | longitude | latitude 


Castor | aGem — |ó6Gem [190 — [11014 | 10°06" 
(Pollux | BGem |75Gem |115 [us [ear 


Table 7.10: Pusya naksatra 


Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name/HIP designation | designation | Magnitude | longitude | latitude 


HIP 41822 125° 44' 


În S ea eee E eee 

Borealis 

S = M e p ini lll 
Australis 


Table 7.11: Aslesa naksatra 


DE E EEE 
name/HIP designation | designation | Magnitude a d 
[I | Minazal 1 [óHys —|4Hy — 410 [1591& |-12224 | 
| 2. | Minkalshuja | oHya — | SHya — | 445 | 131? 13' | -14° 36" | 


(3. | Mimaz |n ya  ([7Hm (aso [12x1s «415 | 
Fé frman | eta [uns se — [men [as 
[s | Minazal V | pnya  [13Hye [435 [19259 [aneas 
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Figure 7.5: Maghā, Pūrva-phālgunī, Uttara-phālgunī, and Hasta nakşatras 


Table 7.12: Maghā nakşatra 


PE AE AEA 
name designation | designation | Mag apă longitude | latitude 
| 1. | Algenubi | eLeo | 17Leo | 295 | 14042 | 9°43" | 


Al n Leo 30 Leo 3.45 147° 54’ 4° 52’ 
Jabhah 


| 6. | Regulus | aLeo | 32Leo |135 | 1495 | 0°28" | 


Table 7.13: Pūrva-phālgunī naksatra 


Proper Bayer Flamsteed | Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


| Zosma | ēLeo | 68Leo | 255 | I61919' | 14° 20" | 


Table 7.14: Uttara-phālgunī naksatra 
name/HIP | designation | designation | Magnitude | longitude | latitude 
HIP 93 Leo 4.50 168° 58’ 17° 19’ 
57565 
| 2. | Denebola | B Leo |94Leo — | 2.10 | 171937 | 12°16" | 
Table 7.15: Hasta naksatra 
Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 
190% 44' | -14° 30’ 
191740 | -19° 40 


na 
FAkhbs | acw | icre [40 | 192°15"_| zic 45" | 
FAlomb | ocru | 7erv (290 — [1939927 |12 17 | 

B crv 


Citra 


Figure 7.6: Citra, Swati and Visakha naksatras 


Table 7.16: Citra naksatra 


Proper | Bayer Flam steed Apparent Ecliptic Ecliptic 
name ete enation | desig pnation = nitude ECC itude Ei 


|1. | Spica | o Vir — | 67 Vir | 


Table 7.17: Swati naksatra 


Proper Bayer Flamsteed | Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


Arcturus | a Boo 16 Boo 204? 14' 30? 43' 
|1. | Arcturus | aBoo | 16Boo | 0.15 | 204014 | 3043 | 


Table 7.18: Visākhā naksatra 
Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name/HIP designation | designation | Magnitude longitude latitude 
Zuben- 02 Lib 9 Lib 2.75 225° 05’ 0° 20’ 
elgenubi II 


eschamali 


| 3. | HIP 74392 | ul Lib 24 Lib 


Zuben y Lib 38 Lib Hu 08' = 23' 
Elakrab 


W >: 

Ns. 

ÓA— 
N— 


Figure 7.7: Anuradha, and Jyesthā naksatras 


Table 7.19: Anurādhā naksatra 


Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


[1. | Dschubba 
TEAN 


Table 7.20: Jyesthā nakşatra 


Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


Alniyat G Sco 20 Sco 247° 48' -4° 02’ 
|l. | Almiyat | osco — |20Sco | -4°02 | 
ES | 21Sco | 


2495 46 
Alniyat I 2 280 [251927 
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Figure 7.8: Müla, Pürvasadha, and Uttarasadha naksatras 


Table 7.21: Mila naksatra 


2.35 


|1.60 | 264035" | 130 47" | 
[īss — [265536 |-19539 | 
[135 [266028 | 15739 | 

2.9 267° 31 


name/HIP | designation | designation | Magnitude | longitude | latitude 
Bam 
Media 
Australis 


Table 7.23: Uttarasadha naksatra 


Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name/HIP | designation | designation | Magnitude | longitude | latitude 


| cSgr | 34Sgr — | 2.05 | 282023" | 3027 | 


Abhijit V. 
* ` 2—>. 


Dhanisthā < 
AS: < 
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Figure 7.9: Abhijit, Sravaņa, and Dhanistha naksatras 
Table 7.24: Abhijit naksatra 


Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


|1. | Vega — | aLyr | 3Lyr — | 0.00 | 285° 19" | 61° 44" | 


Alwaki I 
Double I 


Table 7.25: Sravana naksatra 


Proper Bayer Flamsteed Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


50 Aq 300° 56 
[2 | Atar | aagi | S3Aql 301047 | 29° 18 
60 Ad 302025 [26540 


Table 7.26: Dhanisthā naksatra 


Proper Bayer Flamsteed | Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 


|Rotanev | BDe | |410 | 316220 


2. [ Sualocin [ape — | opea sas 317923" 
|3. [AlUkud | õpe | nDe [a40 [318007 | 31°37 | 
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Figure 7.10: Satabhisaja, Pürvabhadrapada, and Uttarabhădrapadă naksatras 


Table 7.27: Satabhisaja naksatra 


Proper | Bayer Flamsteed Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude KĀ 


|1. | Hydor | AAgr | 73 Aar 3419 35' 
Table 7.28: Pūrva-bhādrapadā a 
ESM [a 
name designation | designation dw os nitude | longitude Fa 
ESE GE AERE. | 54 Peg | 353929 | 
2. [Scheat_ | BPeg | 53 Pee e R 
Table 7.29: Uttara-bhādrapadā nakşatra 


Proper Bayer Flamsteed | Apparent Ecliptic Ecliptic 
name designation designation | Magnitude | longitude | latitude 


|1. | Algenib | yPeg | 88Peg |280 | 909 | 1236 | 
|2. | Alpheratz | aAndSPeg | 21And |205 | 14919 |2541 | 
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Figure 7.11: Revatī naksatra 


Table 7.30: Revati naksatra 


Proper Bayer Flamsteed | Apparent Ecliptic Ecliptic 
name designation | designation | Magnitude | longitude | latitude 
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With the tabulation of currently accepted identifications of naksatra star groups 
and yogataras and their ecliptic coordinates, these identifications can be 
reassessed to check if other stars fit the description in the astronomical texts 
better. For this purpose, a precise determination of the boundaries of naksatras is 
required. 


Notes 


1. Burgess (1860) 
2. Pingree and Morrissey (1989) 
3. Kaye(1924) 


“He insisted that stars were people so well loved, they were traced in constellations, to live forever” 
— Jodi Picoult 


8. Determination of Naksatra Boundaries 


Though later astronomical texts divide the celestial sphere in 27 naksatras, 
earlier texts also describe a system consisting of 28 naksatra. It takes the moon 
=27.32 days to return to the same position among the stars. Based on the 
observation that the sidereal month is more than 27 days but less than 28 days, 
the path of moon in the background of the stars was divided in 27 or 28 
divisions. Atharvaveda Samhita 19.7.1-5 lists 28 naksatra beginning with Krttika 
and ending in Bharani. Taittirīya Samhita iv.4.10 and Taittirtya Brahmana 
1.5.2.7 list 27 naksatra beginning with Krttika and ending in Bharani. Naksatra 
Abhijit is part of the list of 28 naksatras, but is dropped from the list in the 
system of 27 naksatras. There is a dialogue between gods Indra and Skanda 
regarding the dropping of naksatra Abhijit in Mahabharata (Vana Parva, 230.8- 
10). In this dialogue, Indra says to Skanda that because of jealousy with Rohini, 
her younger sister Abhijit has gone to forest to do penance. The list of naksatra 
in Sūrya Siddhanta begins with Aswini. A Jain astronomical text Sūrya Prajnapti 
(10.1) gives five other systems besides the one followed by Jains, which started 
from Abhijit and ended at Uttarasadha. These five systems were: 1. Krttika to 
Bharani; 2. Maghă to Aslesa; 3. Dhanistha to Sravana; 4. ASwini to Revatī; and 
5. Bharani to Ašwinī. 


According to Yajus Vedanga Jyotisa (Verse 7), sun was at the first point of the 
Dhanistha naksatra on the day of winter solstice. This suggests that the system of 
Dhanistha as the first naksatra was based on sun being at the beginning of 
Dhanistha naksatra on winter solstice. Sun was in Magha naksatra on summer 
solstice around the same time when it was in Krttika naksatra on vernal equinox. 
Thus different systems of naksatras were related to the careful observation of 
solstices and equinoxes. A story in Mahabharata not only shows the importance 
of winter solstice but also the desire of the writers of Mahabharata to carry 
forward this knowledge to future generations. The story is that of the death of 
one of the most beloved characters of Mahabharata, Bhisma, and is told in 
Bhisma Parva (120.51-53). According to this story, when Bhișma is 
incapacitated on the battlefield, he refuses to die. He says that he will lie on the 
bed of arrows till the time of winter solstice. When sun starts its northward 
journey, only then he will leave this world. He waited for close to two months 


for winter solstice to take place and then left this world. This story has been 
passed on from generation to generation, and the dramatic nature of this 
narrative ensures that the listener will know the definition of winter solstice, 
which is the day when sun starts its northward journey. To make sure that the 
message gets passed on to future generations, a very dramatic situation was 
created in the storyline. From the details of the story, it is clear that the event 
cannot be historic as no one can control his time of death and lying on a bed of 
arrows for close to two months is an improbable event. What the story tells us is 
that winter solstice, and by implication summer solstice and equinoxes, were 
being carefully observed in India for many millennia. It would have been 
obvious to Indian astronomers that the position of sun among the stars during 
solstices and equinoxes was slowly changing due to the effect of precession. 
When the change in the position of sun became significant, the order of 
naksatras in the list was revised to reflect the new position of the sun on vernal 
equinox. Out of the different systems mentioned above, the nakșatra systems 
with orders Krttika to Bharani, Bharani to A$wini, and A$wini to Revati are 
important for correct interpretation of coordinates of yogatărăs given in Sūrya 
Siddhānta. 


8.1: Rohiņī system 


Based on my analysis of the coordinates of yogatārās given in Sūrya Siddhānta, I 
have shown in my recently published peer-reviewed paper that the yogatārā of 
Rohiņī was at Zero longitude of the original naksatra system [1]. I have named 
this system with origin at the yogatārā of Rohiņī as the Rohiņī system. The 
yogatārā of Rohiņī according to Table 7.6 is Aldebaran (alpha Tau). The Rohiņī 
system with yogatārā of Rohiņī, Aldebaran, at zero longitude is shown in Figures 
8.la to 8.1d. In this system, the yogatara of Rohini, Aldebaran, is at the 
boundary of Rohiņī and Krttikā. The ecliptic longitudes of yogatārās, as 
identified by Burgess (1860), in Rohiņī system are shown in Table 8.1 along 
with the longitudes (dhruvaka) of yogatārās given in Sūrya Siddhānta 8.1-9. The 
numbers in Figures 8.1a-d refer to the serial number of nakșatras shown in Table 
8.1. The ecliptic longitudes in Rohiņī system were obtained by setting a date on 
which the ecliptic longitude of the yogatara of Rohini, Aldebaran, became 0° 0'. 
This date was found to be June 12, -3044 by trial and error using Stellarium 
software. From Table 8.1, it is seen that the longitude of the yogatara of Rohini 
had shifted by approximately 50° from its zero point in Rohini system during the 
time of writing of Siirya Siddhânta. If the ecliptic longitudes were updated by 
shifting the zero point of longitude to the beginning of Revati naksatra, which is 
fourth naksatra from Rohini, then 53° 20’ should have been added to the ecliptic 


longitude in Rohiņī system instead of 50%. This raises the possibility that another 
system was also in use, and there was confusion between these two systems 
resulting in a mix of data derived from two different systems. 


8.2: Krttikā system 


While Sūrya Siddhānta gives 180% as the longitude of Citrā (see Table 5.1), 
Paitāmaha Siddhanta gives 183° [2]. This could simply be a result of using 
coordinate systems having boundaries 3° 20' apart. From Table 8.1, it is seen 
that the difference between ecliptic longitudes of the yogatărăs of Rohini and 
Krttika is approximately 10° or three quarters of a naksatra. A naksatra system 
with its origin at the yogatara of Krttika will have naksatra boundaries at 10° or 
3° 20' from the naksatra boundaries in the Rohini system as span of each 
naksatra is 13° 20’. I have named the system with origin at the yogatără of 
Krttika as the Krttika system [1]. 
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Figure 8.1a: Rohini system 


Figure 8.1b: Rohini system (continued) 
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Figure 8.1c: Rohini system (continued) 
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Figure 8.1d: Rohini system (continued) 


Table 8.1: Longitudes of yogatărăs in Rohini system 
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* As identified by Burgess (1860). 
** Ecliptic longitudes on June 12, -3044 based on Stellarium software. 
***  ongitudes as given in Sūrya Siddhanta 8.1-9. 


The yogatara of Krttika according to Table 7.5 is Alcyone (n Tau). In Krttika 
system, the yogatara of Krttika, Alcyone, is placed at the boundary between 
Rohini and Krttika. This system is shown in Figures 8.2a-d. In Krttika system, 
Alcyone is at the end of Krttika naksatra. The ecliptic longitudes of yogatărăs, as 
identified by Burgess in 1860, in Krttika system is shown in Table 8.2. The 
numbers in Figures 8.2a-d refer to the serial number of naksatras shown in Table 
8.2. The ecliptic longitudes in Krttikā system were obtained by setting a date on 
which the ecliptic longitude of the yogatārā of Krttika, Alcyone, became 0° 0’. 
This date was found to be April 17, -2336 by trial and error using Stellarium 
software. 


Some observations can be made regarding the naksatra boundaries in Rohini 
system and Krttika system from the information presented in Figures 8.1 and 8.2 
and Tables 8.1 and 8.2. According to Sūrya Siddhânta, yogatara of Revati (Ç 
Piscium) is near the origin of the coordinate system. However, ¢ Piscium is a 
very dim star with an apparent magnitude of 5.20. 


Figure 8.2a: Krttikă system 


Figure 8.2b: Krttikā system (continued) 
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Figure 8.2c: Krttika system (continued) 
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Figure 8.2d: Krttika system (continued) 
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Table 8.2: Longitudes of yogatārās in Krttikā system 
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* As identified by Burgess (1860). 
** Ecliptic longitudes on April 17, -2336 based on Stellarium software. 
**** Longitudes as given in Sūrya Siddhanta 8.1-9. 
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Why would such a star be chosen at the origin? Pingree and Morrissey write: 


It is disturbing that € Piscium is so dim, and that its alpha is 0;7h or nearly 2? too high on the 

assumption that the original list was drawn up in A.D. 425, though the situation, of course, 

improves as one increases that date. But there are no other visible stars in the neighbourhood. [2] 
The yogatara of Revati was not at the origin of the coordinate system, when it 
was designed. The yogatara of Rohini, Aldebaran, was at the origin of the 
coordinate system, which is a bright star with apparent magnitude of 0.85. The 
yogatara of Revati was not even a boundary star in the original system. It 
became a boundary star in the Krttika system devised later. According to Table 
8.2, the longitude of the yogatara of Revati is 319? 44' in the Krttika system, 
which is close to the naksatra boundary at 320%. The yogatara of Punarvasu, 
Pollux, also became a boundary star in the Krttika system. According to Table 
8.2, the longitude of the yogatara of Punarvasu is 53? 55' in the Krttika system, 
which is close to the naksatra boundary at 53? 20'. 


The yogatara of Jyestha, Antares, is at 180? in the Rohini system according to 
Table 8.1. When vernal equinox was at the yogatara of Rohini, then autumnal 
equinox was at the yogatara of Jyestha. 


The yogatara of Magha, Regulus, is a boundary star in the Rohini system. Its 
longitude is 80? 29' according to Table 8.1, which is close to the naksatra 
boundary at 80? in the Rohini system. Its longitude is 90? 08' in the Krttika 
system according to Table 8.2. Thus when vernal equinox fell on the yogatara of 
Krttika, the summer solstice fell on the yogatara of Magha. 


With the precise determination of the naksatra boundaries, coordinates given in 
astronomical texts can be better analyzed to check whether some of the 
yogataras have been wrongly identified. 


Notes 


1. Roy (2019) 
2. Pingree and Morrissey (1989). 


“Tt is not until you change your identity to match your life blueprint that you will understand why 
everything in the past never worked.” 
— Shannon L. Alder 


9. Reassessing the Identification of Nakşatra Stars 


The longitude and latitude data of yogatărăs given in Sūrya Siddhānta and other 
astronomical texts are currently accepted as polar coordinates. For the 
identification of yogatārās, the assumed polar coordinates were converted to 
ecliptic coordinates by Burgess [1]. The ecliptic latitude of a star does not 
change to a significant extent with time unless the proper motion of star is large. 
Since none of the stars identified as yogatārās have high proper motion, their 
ecliptic latitudes have not changed significantly over last five millennia and the 
changes in latitudes over this long period are well within the margin of error 
expected from ancient and medieval astronomers. Thus ecliptic latitudes can be 
compared regardless of when the ecliptic latitudes were measured. Table 9.1 
shows the latitudes given in Surya Siddhanta, corresponding to converted 
ecliptic latitudes by Burgess [1] and ecliptic latitudes of identified yogatărăs in 
2000 CE. 


Table 9.1: Comparison of latitudes given in Siirya Siddhānta with ecliptic 
latitudes calculated by Burgess [1] 
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* Latitudes as given in Surya Siddhanta 8.1-9. 
** As calculated by Burgess [1] assuming that Sūrya Siddhanta provides polar latitude. 
*** J2000.0 ecliptic latitudes based on Stellarium software. 


In 25 cases out of 28, the latitudes given in Siirya Siddhânta are within 1° of the 
converted ecliptic latitudes by Burgess [1]. In 16 cases out of 28, the given 
latitudes in Siirya Siddhānta provide an equal or better fit to the actual ecliptic 
latitudes compared to the converted ecliptic latitudes. This shows that as far as 
latitude is concerned, there is no basis for the assumption that the latitudes given 
in Surya Siddhanta are polar latitudes. 


The question then is if the coordinates given in Siirya Siddhanta are ecliptic 
coordinates, would not it be obvious? If the longitudes given are ecliptic 
longitudes, then all the given longitudes will be off by same amount from the 
current ecliptic longitudes due to change in zero point from which ecliptic 
longitudes are measured. The difference between current ecliptic longitudes and 
those given in Siirya Siddhanta varies from 5° for Swati to 37° for Uttara- 
bhadrapada. This has resulted in researchers looking at different time periods 
when the measurements were made. 


Since no single time period can be found where the data gives a good fit and 
Indian astronomers keep repeating the same data over several centuries, doubts 
have been raised about the ability of Indian astronomers to measure coordinates. 


It is clear that Indian astronomers did not keep measuring the coordinates 
because they believed the coordinates to be ecliptic coordinates which do not 
change when fixed to stars in a sidereal system. The coordinates of the yogatara 
of A$wini are given as 8 longitude and 10° latitude in Sürya Siddhānta, 
Paitamaha Siddhanta,  Mahăbhăskariya and Laghubhaskariya, and by 
Brahmagupta, Vatesvara, Lalla, and Ganesa [2]. It was never changed as would 
be expected in a sidereal ecliptic coordinate system. The reason that the data 
given in texts do not fit to a single time period is due to a mix up of data during 
the last update when the zero point was changed to account for precession as 
well as misidentification of some yogataras. The data given for each yogatara is 
examined next to clarify which measurement system the data belongs to and 


whether the yogatără has been correctly identified. 


9.1: The yogatără of Aswini 


Since Ašwinī is the first naksatra in the list of nakșatras given in Sūrya 
Siddhānta and other texts of classical period, it is of vital importance to correctly 
identify the yogatara of ASwini. As mentioned above, every text gives the 
coordinates of the yogatārā of Aswini as 8° longitude and 10° latitude. As shown 
in Figure 7.1 and Table 7.3, A$wini has two stars in its star group, which are 
currently identified as Sheratan (beta Ari) and Mesarthim (gamma1 Ari). Out of 
these two stars, currently accepted yogatara of A$wini is Sheratan (beta Ari) 
with apparent magnitude of 2.60 and J2000.0 ecliptic longitude and latitude of 
33° 58' and 8° 29' respectively. Figure 7.1 also shows the star Hamal (alpha Ari), 
which is the brightest star of the Aries constellation. Hamal (alpha Ari) has 
apparent magnitude of 2.00 and J2000.0 ecliptic longitude and latitude of 37° 40 
and 9° 58' respectively. The ecliptic latitude of 9° 58’ of Hamal matches closely 
with the latitude of 10° given in Strya Siddhanta. This raises the possibility that 
the yogatara of ASwini is Hamal instead of Sheratan. This is confirmed from the 
longitude of 8° given in every text. The ecliptic longitude of Hamal is 327° 50' 
in the Rohini system described in section 8.1. That is when the ecliptic longitude 
of Rohini was 0° 0' on June 12, -3044, the ecliptic longitude of Hamal was 327° 
50' according to Stellarium software. Since A$wini is three naksatras away from 
Rohini, the span of ASwini naksatra in Rohini system is 320° 0' to 333° 20'. This 
means that Hamal is 7° 50’ away from the beginning of A$wini naksatra in 
Rohini system and when naksatra list was updated to begin with Aswini, Hamal 
would have ecliptic longitude of 7? 50' in the new system. This is a close match 
with 8? longitude of the yogatara of ASwini given in all astronomical texts. Thus 
Hamal has excellent match for both latitude and longitude to be the yogatara of 
ASwini. Figure 9.1 shows the proposed and accepted yogataras of Ašwinī 
naksatra. The identification of Hamal as the yogatara of A$wini with 8? 
longitude from the beginning of ASwini provides a zero point for Vedic-Hindu 
astronomy. 


Figure 9.1: Proposed and accepted yogatărăs of Aswini naksatra 


The date on which the ecliptic longitude of Hamal was 8*0' is found to be April 
13, -130 by trial and error using Stellarium software. Table 9.2 shows the 
ecliptic longitude of yogatărăs as identified by Burgess (1860), when Hamal had 
an ecliptic longitude of 8° 0’. I have named this system Aswini-beginning Rohiņī 
system as it measures the longitude from the beginning of A$wini naksatra in the 
Rohini system. Another system that is important for reassessing the 
identification of yogataras is Aswinī-beginning Krttika system, which measures 
the longitude from the beginning of A$wini naksatra in Krttika system. Rohini 
and Krttika systems have been defined in the previous chapter. 


Table 9.2: Longitude of yogatārās in ASwini-beginning Rohiņī system 
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*as identified by Burgess [1] 


Table 9.3 shows the ecliptic longitude of yogatărăs as identified by Burgess [1] 
in the Aswinī-beginning Krttika system. The longitudes have been calculated by 
setting the longitude of the yogatara of Revatī (Ç Piscium) to 359° 50', which is 
the longitude given in Sūrya Siddhanta. According to Table 8.2, the ecliptic 
longitude of the yogatara of Revatī (Ç Piscium) is 319° 44’ in Krttika system, 
which means the yogatără of Revati is a boundary star in Krttikă system as the 
naksatra boundaries are at 13° 20' intervals, and hence one of the boundaries is 
at 320°. Since the boundary of Aświnī and Revati naksatras is at 40? from the 
boundary of Rohini and Krttika naksatras, the coordinate of the yogatara of 
Revatī is 359° 44’ in the A$wini-beginning Krttika system, which is an excellent 
match with the value of 359° 50’ given in Sūrya Siddhanta. The date on which 
the ecliptic longitude of Revatī star (Ç Piscium) was 359° 50’ is found to be 
December 12, 563 by trial and error using Stellarium software. 


The two systems of coordinates created a confusion, which resulted in a list that 
has some coordinates from Aswini-beginning Rohini system, some coordinates 
from Aswini-beginning Krttika system, and some coordinates resulting from 
confusion between Rohini and Krttika systems. To illustrate this point, a column 
with title “3° 20' offset” has been added in Table 9.3. The values in this column 
are 3° 20' (one quarter of the span of a naksatra) lesser than the values in Ašwinī- 
beginning Krttika system. The naksatra boundaries in Rohini and Krttika 
systems are separated by 10° or 3° 20’. With this understanding, the identification 
of other yogatărăs is assessed below. 


Table 9.3: Longitude of yogatărăs in A$wini-beginning Krttika system 
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*as identified by Burgess [1] 


9.2: The yogatără of Bharani 


As shown in Figure 7.1 and Table 7.4, Bharani has three stars in its star group, 
which are currently identified as Barani II (35 Ari), Bharani (41 Ari) and Barani 
III (39 Ari). Out of these three stars, currently accepted yogatără of Bharani is 
Barani II (35 Ari) with apparent magnitude of 4.65 and J2000.0 ecliptic 
longitude and latitude of 46* 56' and 11* 19' respectively. However, Bharani (41 
Āri) is the brightest star among the three and should be the yogatārā of Bharaņī. 
As seen in Table 9.2, the longitude of Barani II (35 Ari) in Aswini-beginning 
Rohini system is 17° 22', while the longitude given in Sūrya Siddhanta is 20°. 
The longitude of Bharani (41 Ari) in A$winr-beginning Rohini system is 18° 36’, 
which is a better match with the longitude given in Sūrya Siddhānta. Bharani (41 
Ari) has latitude of 10° 27', which is a reasonable match with 12° latitude given 
in Surya Siddhanta. Bharani (41 Ari) is better suited to be the yogatara of 
Bharani due to it being brighter and matching longitude better compared to 
Barani II. Figure 9.2 shows the proposed and accepted yogataras of Bharani 
naksatra. 


9.3: The yogatara of Krttika 


As shown in Figure 7.2 and Table 7.5, Krttika has six stars in its star group with 
Alcyone being the accepted yogatara. Alcyone is the brightest star in the group 
with apparent magnitude of 2.85 and J2000.0 ecliptic longitude and latitude of 
60° 00' and 4° 03 respectively. This is a well known group of stars, and there 
can be no doubt about the star cluster being identified as Krttika and its brightest 
star Alcyone being the yogatara of Krttika naksatra. As seen in Table 5.1, the 
longitude given in Sūrya Siddhanta is 37° 30’, which is 2° 30’ lesser than the 
relative longitude of 40° 0' in Aswini-beginning Krttika system. 


Figure 9.2: The proposed and accepted yogatărăs of Bharaņī naksatra 


9.4: The yogatără of Rohini 


As shown in Figure 7.3 and Table 7.6, Rohini has five stars in its star group with 
Aldebaran being the accepted yogatără. Aldebaran is the brightest star in the 
group with apparent magnitude of 0.85 and J2000.0 ecliptic longitude and 
latitude of 69° 47’ and -5° 28' respectively. This is a well known group of stars, 
and there can be no doubt about the stars belonging to Rohini nakșatra and its 
brightest star Aldebaran being the yogatără of Rohini nakșatra. As seen in Table 
5.1, the longitude given in Sūrya Siddhānta is 49% 30', which is an excellent 
match with the relative longitude of 49° 46' in Aswini-beginning Krttika system. 
The five stars in Rohiņī nakșatra make a configuration of a cart, which is 
described in Indian texts as the Šakata (cart) of Rohiņī. Moon had 27 wives 
according to Purāņas, whose names are exactly same as the names of 27 
naksatras. Rohini was his favourite wife, which refers to the frequent occultation 
of Rohini by moon due to it being close to ecliptic. 


9.5: The yogatara of Mrgasira 


As shown in Figure 7.3 and Table 7.7, Mrgasiră has three stars in its star group 
with Meissa (lambda Ori) being the accepted yogatără. Meissa is the brightest 
star in the group with apparent magnitude of 3.50 and J2000.0 ecliptic longitude 
and latitude of 83° 42' and -13° 22' respectively. As seen in Table 5.1, the 
longitude given in Sūrya Siddhānta is 63° 0', which is an excellent match with 
the relative longitude of 63° 42’ in Aswinī-beginning Krttika system. 


9.6: The yogatără of Ārdrā 


As shown in Figure 7.3 and Table 7.8, Ārdrā has only one stars in its star group, 
Betelgeuse (alpha Ori), which by default is its yogatārā. Betelgeuse is a very 
bright star with apparent magnitude of 0.45 and J2000.0 ecliptic longitude and 
latitude of 88° 45' and -16° 02’ respectively. As seen in Table 5.1, the longitude 
given in Sūrya Siddhānta is 67* 20', which is a reasonable match with the 
relative longitude of 68° 45' in Aswinī-beginning Krttika system. 


9.7: The yogatārā of Punarvasu 


As shown in Figure 7.4 and Table 7.9, Punarvasu has two stars in its star group, 
which are currently identified as Castor (alpha Gem) and Pollux (beta Gem). Out 
of these two stars, currently accepted yogatārā of Punarvasu is Pollux (beta 
Gem) with apparent magnitude of 1.15 and J2000.0 ecliptic longitude and 
latitude of 113° 13' and 6° 41' respectively. As seen in Table 5.1, the longitude 
given in Surya Siddhānta is 93° 0’, which is an excellent match with the relative 
longitude of 93° 27' in ASwini-beginning Krttika system. 


9.8: The yogatara of Pusya 


As shown in Figure 7.4 and Table 7.10, Pusya has three stars in its star group, 
which are currently identified as HIP 41822 (theta Cnc), Asellus Borealis 
(gamma Cnc), and Asellus Australis (delta Cnc). Out of these three stars, 
currently accepted yogatara of Pusya is Asellus Australis (delta Cnc) with 
apparent magnitude of 3.90 and J2000.0 ecliptic longitude and latitude of 128° 
43' and 0° 05' respectively. As seen in Table 5.1, the longitude given in Sūrya 
Siddhānta is 106° 0’, which is 2° 52’ lesser than the relative longitude of 108° 42’ 
in Aswinī-beginning Krttika system. However, the value is closer to 3° 20' offset 
value of 105° 22’, which means a wrong correction was applied to the longitude 
of the yogatara of Pusya. 


9.9: The yogatara of Aslesa 


As shown in Figure 7.4 and Table 7.11, Asleșă has five stars in its star group 
with Minazal III (epsilon Hya) being the accepted yogatără. Minazal III is the 
brightest star in the group with apparent magnitude of 3.40 and J2000.0 ecliptic 
longitude and latitude of 132° 21' and -11° 06' respectively. As seen in Table 
5.1, the longitude given in Sūrya Siddhānta is 109% 0', which is 3% 38' lesser than 
the relative longitude of 112° 28' in Aswini-beginning Krttika system. However, 
the value is very close to 3? 20' offset value of 109? 8', which means a wrong 
correction was applied to the longitude of Aslesa. 


9.10: The yogatără of Magha 


As shown in Figure 7.5 and Table 7.12, Maghă has six stars in its star group with 
Regulus (alpha Leo) being the accepted yogatara. Regulus is the brightest star in 
the group with apparent magnitude of 1.35 and J2000.0 ecliptic longitude and 
latitude of 149? 50' and 0? 28' respectively. As seen in Table 5.1, the longitude 
given in Surya Siddhānta is 129? 0', which is a good match with the relative 
longitude of 129? 56' in Aswint-beginning Krttika system. 


9.11: The yogatara of Pūrva-phālgunī 


As shown in Figure 7.5 and Table 7.13, Pürva-phalguni has two stars in its star 
group, which are currently identified as Zosma (delta Leo) and Chertan (theta 
Leo). Out of these two stars, currently accepted yogatara of Pürva-phalguni is 
Zosma (delta Leo) with apparent magnitude of 2.55 and J2000.0 ecliptic 
longitude and latitude of 161? 19' and 14? 20' respectively. As seen in Table 5.1, 
the longitude given in Surya Siddhānta is 144? 0', which is 2? 48' more than the 
relative longitude of 141° 12' in Aswini-beginning Krttika system. The latitude 
given in Surya Siddhānta is 12? 0', which matches reasonably with the J2000.0 
ecliptic latitude of 14? 20'. There are no other stars in the vicinity that will fit the 
longitude and latitude better. 


9.12: The yogatara of Uttara-phālgunī 


As shown in Figure 7.5 and Table 7.14, Uttara -phālgunī has two stars in its star 
group, which are currently identified as HIP 57565 (93 Leo) and Denebola (beta 
Leo). Out of these two stars, currently accepted yogatara of Uttara-phālgunī is 
Denebola (beta Leo) with apparent magnitude of 2.10 and J2000.0 ecliptic 
longitude and latitude of 171? 37' and 12? 16' respectively. As seen in Table 5.1, 
the longitude given in Surya Siddhānta is 155° 0', which is 3? 15' more than the 
relative longitude of 151° 45’ in A$wini-beginning Krttika system. The latitude 
given in Sūrya Siddhānta is 13? 0', which matches very well with the J2000.0 


ecliptic latitude of 12° 16'. There are no other stars in the vicinity that will fit the 
longitude and latitude better. 


9.13: The yogatara of Hasta 


As shown in Figure 7.5 and Table 7.15, Hasta has five stars in its star group with 
Algorab (delta Crv) being the accepted yogatara with apparent magnitude of 
2.90 and J2000.0 ecliptic longitude and latitude of 193° 27' and -12° 12' 
respectively. As seen in Table 5.1, the longitude given in Surya Siddhānta is 
170° 0’, which is 3° 33’ lesser than the relative longitude of 173° 33’ in Aswini- 
beginning Krttika system. It should be noted that Algorab is not the brightest star 
of the group and in most cases the brightest star of the group has been identified 
as the yogatara. The brightest star of the group is Gienah (gamma Crv) with 
apparent magnitude of 2.55 and J2000.0 ecliptic longitude and latitude of 190° 
44' and -14? 30’ respectively. The relative longitude of Gienah is 170° 50’ in 
ASwini-beginning Krttika system, which is a good match with the relative 
longitude of 170° 0’ given in Sūrya Siddhanta. Though the latitude of Algorab is 
a better match for -11° 0’ latitude given in Sürya Siddhanta compared to Gienah, 
on account of brightness and better match of longitude, Gienah has a better claim 
to be the yogatara of Hasta naksatra. Figure 9.3 shows the proposed and 
accepted yogataras of Hasta naksatra. 


Algorab (accepted) 


Gienah (proposed) 


Figure 9.3: The proposed and accepted yogataras of Hasta naksatra 


9.14: The yogatără of Citrā 


As shown in Figure 7.6 and Table 7.16, Citrā has only one star in its star group, 
Spica (alpha Vir), which by default is its yogatārā. Spica is a very bright star 
with apparent magnitude of 0.95 and J2000.0 ecliptic longitude and latitude of 
203° 50' and -2° 03' respectively. As seen in Table 5.1, the longitude given in 
Surya Siddhanta is 180° 0', which is 3° 52' lesser than the relative longitude of 
183° 52' in A$winr-beginning Krttika system. However, the value is close to 3? 
20' offset value of 180° 32’, which means a wrong correction was applied to the 
longitude of the yogatara of Citra. 


9.15: The yogatara of Swati 


As shown in Figure 7.6 and Table 7.17, Swati has only one star in its star group, 
Arcturus (alpha Boo), which by default is its yogatara. Arcturus is a very bright 
star with apparent magnitude of 0.15 and J2000.0 ecliptic longitude and latitude 
of 204° 14’ and 30° 43’ respectively. As seen in Table 5.1, the longitude given in 
Surya Siddhanta is 199° 0', which is 14° 51' more than the relative longitude of 
184° 9 in A$wini-beginning Krttika system. The latitude given in Surya 
Siddhānta is 37° 0’, which is 6° 17’ greater than the J2000.0 ecliptic latitude of 
30° 43' of Arcturus. 


The ecliptic longitude of Arcturus is within one degree of the ecliptic longitude 
of Spica, the yogatara of previous naksatra Citra. According to Sūrya Siddhanta, 
the difference in longitudes of the yogataras of Citra and Swati is 19° 0’. Thus 
Arcturus is not a good fit to be the yogatara of Swati. There is another star, 
Alphecca, which fits the longitude of the yogatara of Swati better. Alphecca 
(alpha CrB) has apparent magnitude of 2.20 and J2000.0 ecliptic longitude and 
latitude of 222° 18’ and 44° 19’ respectively. In terms of latitude, Alphecca is 
approximately 7° higher and Arcturus is approximately 7° lower. The relative 
longitude of Alphecca is 202° 5' in Aswini-beginning Krttika system, which is 
3° 5’ greater than the longitude of 199° 0' given in Surya Siddhānta. The 
longitude matches well with Aswini-beginning Krttika offset value of 198° 45’. 
Thus, Alphecca is a much better match in terms of longitude compared to 
Arcturus. Figure 9.4 shows the proposed and accepted yogataras of Swati 
naksatra. 
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Figure 9.4: The proposed and accepted yogatārās of Swāti nakşatra. 


9.16: The yogatārā of Viśākhā 


As shown in Figure 7.6 and Table 7.18, Viśākhā has four stars in its star group 
with HIP 74392 (iota Lib) being the accepted yogatārā. HIP 74392 is the 
dimmest star in the group with apparent magnitude of 4.50 and J2000.0 ecliptic 
longitude and latitude of 231° 0' and -1° 51' respectively. As seen in Table 5.1, 
the longitude given in Sūrya Siddhānta is 213° 0', which is a reasonable match 
with the relative longitude of 211° 1' in Aswini-beginning Krttika system. The 
latitude given in Surya Siddhānta is -1° 30', which matches very well with the 
J2000.0 ecliptic latitude of -1° 51’. It is not clear why a very dim star was chosen 
as yogatārā, when there are other brighter stars in the group of stars belonging to 
Visăkhă. However, there is no other star in the vicinity that will fit the longitude 
and latitude better. 


9.17: The yogatără of Anurādhā 

As shown in Figure 7.7 and Table 7.19, Anurādhā has three stars in its star group 
with Dshubba (delta Sco) being the accepted yogatārā. Dshubba is the brightest 
star in the group with apparent magnitude of 2.35 and J2000.0 ecliptic longitude 
and latitude of 242° 34’ and -1° 59' respectively. As seen in Table 5.1, the 
longitude given in Sūrya Siddhānta is 224° 0’, which is a good match with the 
relative longitude of 222° 35’ in Aswinī-beginning Krttika system. 


9.18: The yogatara of Jyestha 


As shown in Figure 7.7 and Table 7.20, Jyesthā has three stars in its star group 
with Antares (alpha Sco) being the accepted yogatără. Antares is the brightest 
star in the group with apparent magnitude of 1.05 and J2000.0 ecliptic longitude 
and latitude of 249° 46' and -4° 34' respectively. As seen in Table 5.1, the 
longitude given in Sūrya Siddhānta is 229° 0', which is an excellent match with 
the relative longitude of 229° 46' in Aswini-beginning Krttikă system. 


9.19: The yogatără of Mila 


As shown in Figure 7.8 and Table 7.21, Shaula (lambda Sco) is the accepted 
yogatără of Mila naksatra. Shaula is the brightest star in the group with apparent 
magnitude of 1.60 and J2000.0 ecliptic longitude and latitude of 264° 35' and 
-13° 47’ respectively. As seen in Table 5.1, the longitude given in Surya 
Siddhanta is 241° 0', which is 3° 35’ lesser than the relative longitude of 244° 35’ 
in Aswint-beginning Krttika system. However, the value is very close to 3° 20' 
offset value of 241° 15’, which means a wrong correction was applied to the 
longitude of the yogatara of Mila naksatra. The latitude given in Surya 
Siddhānta is -9° 0’, which is 4° 47’ more than J2000.0 ecliptic latitude of -13° 
47'. There are no other stars in the vicinity that will fit both longitude and 
latitude better. There can be hardly any doubt that the group of stars listed in 
Table 7.21 belong to Mila naksatra due to the shape of scorpion’s tail made by 
these stars, which is the shape of Mila naksatra according to Jain astronomical 
text Jambudvipaprajfiapti 7.192. Only epsilon Sco out of these stars fits the 
latitude better, but the match with longitude is not good. Hence, Shaula is the 
best fit for being the yogatara of Mila naksatra. 


9.20: The yogatără of Pūrvāsādhā 


As shown in Figure 7.8 and Table 7.22, Pürvasadha has two stars in its star 
group currently identified as Kaus Media (delta Sgr) and Kaus Australis (epsilon 
Sgr). Out of these two stars, currently accepted yogatara of Pūrvāsādhā is Kaus 
Media (delta Sgr) with apparent magnitude of 2.70 and J2000.0 ecliptic 
longitude and latitude of 274° 35’ and -6° 28’ respectively. As seen in Table 5.1, 
the longitude given in Siirya Siddhanta is 254° 0’, which is an excellent match 
with the relative longitude of 254° 34 in A$wini-beginning Krttika system. 
Latitude given in Sürya Siddhânta is -5? 30', which matches well with the 
J2000.0 ecliptic latitude of -6? 28' of Kaus Media (delta Sgr). 


9.21: The yogatara of Uttarasadha 
As shown in Figure 7.8 and Table 7.23, Uttarasadha has two stars in its star 


group currently identified as Nunki (sigma Sgr) and Ascella (zeta Sgr). Out of 
these two stars, currently accepted yogatārā of Uttarāsādhā is Nunki (sigma Sgr) 
with apparent magnitude of 2.05 and J2000.0 ecliptic longitude and latitude of 
282° 23' and -3° 27' respectively. As seen in Table 5.1, the longitude given in 
Surya Siddhanta is 260° 0', which is 2° 23' lesser than the relative longitude of 
262? 23' in A$wini-beginning Krttika system. However, the value is close to 3° 
20' offset value of 259° 03’, which means a wrong correction was applied to the 
longitude of the yogatara of Uttarasadha. 


9.22: The yogatara of Abhijit 


As shown in Figure 7.9 and Table 7.24, Abhijit has three stars in its star group 
with Vega (alpha Lyr) being the accepted yogatara. Vega is the brightest star in 
the group with apparent magnitude of 0.00 and J2000.0 ecliptic longitude and 
latitude of 285° 19’ and 61° 44’ respectively. As seen in Table 5.1, the longitude 
given in Surya Siddhanta is 266° 40’, which is a good match with the relative 
longitude of 265° 18' in Aswint-beginning Krttikā system. 


9.23: The yogatara of Sravana 


As shown in Figure 7.9 and Table 7.25, Sravana has three stars in its star group 
with Altair (alpha Aql) being the accepted yogatara. Altair is the brightest star in 
the group with apparent magnitude of 0.75 and J2000.0 ecliptic longitude and 
latitude of 301° 47’ and 29° 18' respectively. As seen in Table 5.1, the longitude 
given in Surya Siddhanta is 280° 0', which is a reasonable match with the 
relative longitude of 281° 33’ in Aswini-beginning Krttika system. 


9.24: The yogatara of Dhanistha 


As shown in Figure 7.9 and Table 7.26, Dhanistha has four stars in its star group 
with Rotanev (beta Del) being the accepted yogatara with apparent magnitude of 
4.10 and J2000.0 ecliptic longitude and latitude of 316° 20' and 31° 55’ 
respectively. All stars in the group are dim stars with apparent magnitude 
varying from 3.85 to 4.40. As seen in Table 5.1, the longitude given in Surya 
Siddhanta is 290° 0’, which is 6° 23’ lesser than the relative longitude of 296° 23’ 
of Rotanev (beta Del) in Aswini-beginning Krttika system. Latitude given in 
Surya Siddhanta is 36° 0', which is 4° 5’ greater than the J2000.0 ecliptic latitude 
of 31° 55’ of Rotanev (beta Del). 


In this case, there is a star in the group that fits the longitude and latitude given 
in Sūrya Siddhanta better than Rotanev (beta Del). The star Al Salib (gamma2 
Del) has apparent magnitude of 4.25 and J2000.0 ecliptic longitude and latitude 


of 319° 22' and 32° 42' respectively. It has relative longitude of 289° 57’ in 
ASwini-beginning Rohini system, which is an excellent match with the 290° 0' 
longitude given in Surya Siddhanta. Since Al Salib (gamma? Del) is a better fit 
in terms of both longitude and latitude compared to Rotanev (beta Del), Al Salib 
(gamma 2 Del) has a better claim of being the yogatara of Dhanistha. Figure 9.5 
shows the proposed and accepted yogataras of Dhanistha naksatra. 


Figure 9.5: The proposed and accepted yogataras of Dhanistha naksatra. 


9.25: The yogatără of Satabhisaja 


As shown in Figure 7.10 and Table 7.27, Satabhisaja has only one star in its star 
group, Hydor (lambda Agr), which by default is its yogatārā. Satabhisaja has 
apparent magnitude of 3.70 and J2000.0 ecliptic longitude and latitude of 341° 
35' and -0% 23' respectively. As seen in Table 5.1, the longitude given in Sūrya 
Siddhānta is 320° 0', which is a reasonable match with the relative longitude of 
321° 34 in Ašwinī-beginning Krttika system. The latitude given in Sūrya 
Siddhānta is -0% 30', which means the star is very close to ecliptic. There is no 
visibly bright star very close to ecliptic within 5 degrees on either side of Hydor. 
Thus Hydor is the only star that matches the longitude and latitude given in 
Sūrya Siddhānta. 


9.26: The yogatārā of Pūrva-bhādrapadā 


As shown in Figure 7.10 and Table 7.28, Pūrva-bhādrapadā has two stars in its 
star group currently identified as Markab (alpha Peg) and Scheat (beta Peg). Out 
of these two stars, currently accepted yogatārā of Pūrva-bhādrapadā is Markab 
with apparent magnitude of 2.45 and J2000.0 ecliptic longitude and latitude of 
353° 29' and 19° 24' respectively. Latitude given in Sūrya Siddhanta is 24° 0' N, 
which is closer to the average of the latitudes of the two stars in Pūrva- 
bhādrapadā naksatra. As seen in Table 5.1, the longitude given in Sūrya 
Siddhanta is 326° 0', which matches reasonably with the longitude of 323% 57' in 
ASwini-beginning Rohini system. 


9.27: The yogatără of Uttara-bhădrapadă 


As shown in Figure 7.10 and Table 7.29, Uttara-bhădrapadă has two stars in its 
star group currently identified as Algenib (gamma Peg) and Alpheratz (alpha 
And/ delta Peg). Latitude given in Sūrya Siddhānta is 26° 0’ N, which matches 
well with the J2000.0 ecliptic latitude of 25% 41' of Alpheratz. As pointed out by 
Burgess [1], the latitude given in Sūrya Siddhānta matches that of Alpheratz 
(alpha And/ delta Peg), while the longitude matches that of Algenib (gamma 
Peg), the other star in the group. The longitude of Algenib is 339° 36' in Aswini- 
beginning Rohini system, which matches reasonably with the longitude of 337° 
0' given in Sūrya Siddhanta. The identity of the stars in the Pūrva-bhādrapadā 
and Uttara-bhadrapada naksatras is beyond doubt due to the four stars belonging 
to these two naksatras forming a highly visible near square shape in the sky. 


9.28: The yogatara of Revati 


As shown in Figure 7.11 and Table 7.30, Revati has only one stars in its star 
group, Revati (zeta Psc A), which by default is its yogatara. Revati is a very dim 
star with apparent magnitude of 5.20 and J2000.0 ecliptic longitude and latitude 
of 19° 53’ and -0° 13’ respectively. As seen in Table 5.1, the longitude given in 
Surya Siddhanta is 359° 50’, which has been used to determine the coordinates 
of other yogataras in the Aswini-beginning Krttika system. As discussed before, 
this longitude of 359° 50’ is an excellent match with the longitude of 319° 44’ of 
Revati (zeta Psc A) in the Krttika system as the boundaries of Revati and Krttika 
naksatras are separated by 40°. 


Based on the reassessment of the identifications of yogataras above, alternative 
identifications of five yogatărăs have been proposed. Table 9.4 shows the 
J2000.0 ecliptic coordinates of these five yogatărăs along with the longitudes 
given in Surya Siddhānta. The ecliptic coordinates of other yogataras have been 
listed in Table 7.1. 


Table 9.4: Alternate Yogatara identifications 


j (yogatārā) Longitude* | Latitude* 
|1 | Aswini | Shemtan(BAri)** |  33°58' | 8*29N | 


„ | Bharaņī Barani II (35 46*56' | 11719 N 
x Ari)** 

5 | Bharani Bharani (41 412" | IP 27H 
n Ari)*** 


Algorab (6 Crv)** 193927 | 12» 12S 
Gienah(yCrv)*** | — 190*44' | 14*30'S 


Boo)** 
CrB)*** 


| 24 | Dhanisthā | Rotanev (B Del)** 316° 20' 


74 Dhanisthā | Al Salib (72 319° 22° 32° 44' N 
ai Del)*** 


* J2000.0 ecliptic coordinates based on Stellarium software. 
** Identifications by Burgess [1]. 
*** This study. 


As pointed out above, the longitudes given in Sūrya Siddhānta have some 
coordinates from A$wini-beginning Rohini system, some coordinates from 
Ašwinī-beginning Krttikā system, and some coordinates resulting from 
corrections made due to confusion between Rohini and Krttika systems. A 
comparison of longitudes of yogatărăs in these different systems is presented in 
Table 9.5 to show the best fit with the longitudes given in Sūrya Siddhanta. 


Table 9.5: Comparison of longitudes of yogatărăs 


L— — — sie | mae | seta | la 


Sus m— 
ei iile ai 8° 0' 18°36’ | 30°23" | 40°09 
Rohiņī system 
Aswini-beginning 

s 14° 18' 24° 53' 36° 40' 46° 26' 
Krtikā offset pwr | ese | seca | ara 
Ašwinī-beginning 

: 17? 38' 28% 13" 40? 0' 49? 46' 
Krttikā system pase | amar | wore | mese | 


Ašwinī- Ašwinī- Ašwinī- Ašwinī- 
beginning | beginning | beginning | beginning 
Rohiņī Rohiņī Krttikā Krttikā 
system system offset system 


L ERN ME SUE | 


— MY AP Em 


EU Gem | Cne | Cnc 


Surya Siddhanta iu BM 


ASwini-beginning 54° 05' 59° 07' 830 57 99° 05' 
Rohini system 
Aswini-beginning 
M 60° 22’ 65° 25’ 90° 7 105° 22’ 
eet e | ee | see | sau] 
Ašwinī-beginning o ' o r o Li o , 
63? 42 68° 45 93? 27 108? 42 


Ašwinī- Ašwinī- Ašwinī- 
beginning | beginning | beginning 
Krttikā Krttikā Krttika 
system system system 


Best fit 


Sūrya Siddhānta 109° 0' 144° 0' 155° 0' 


rome ee 
SWini-Deginning | 102055 | 120022 | 131031" | 142211 
Rohini system 

apei cazu Ee 126” 36 | 137552 | 14825" 
Krttikā offset 

Ašwinī-beginning | „12028 | 12956 | 141012 | 151945 
Krttikā system 


Ašwinī- Ašwinī- Ašwinī- A$winl- 


9. 10. 11. 12. 
Āšlesā Maghā Pūrva- Uttara- 
phālgunī phālgunī 
0' 


beginning | beginning | beginning | beginning 
Krttikā Krttikā Krttikā Krttikā 
offset system system system 


Hasta Citrā Swāti Visakha 
ver [avr ace | ura 
Surya Siddhânta 170° 0' 180° 0' 213° 0' 
Ašwinī-beginning | 161017 | 174° 15" | 192222 | 201° 25" 

Rohini system 
ASwini-beginning 
h (Je , o Lă o Li 79 Li 
Kritikā offset 167° 30 180° 32 198° 45' | 207° 41 
Ašwinī-beginning » 
o Li o Li 9° Lă o , 
Kritikā system 170° 50' | 183° 52 211° 01 


Ašwinī- Ašwinī- Ašwinī- 
beginning | beginning | beginning | beginning 
Krttikā Krttikā Krttikā Krttikā 
system offset system 


Best fit 


Best fit 


17. 
Anurădhă 

Sūrya Siddhānta 224° 0' 229° 0' 241° 0' 
Ašwinī-beginning | „12058: | 220010: | 2340 59 244° 57' 
Rohiņī system 
i ei 

SwinrDegnnng | 219015 | 226026 | 241015 | 251014 
Krttikā offset 
ASwini-beginn ing ^ " 

d , o , o , 4' 

2220 35' | 229°46 | 24435 254° 3 


Ašwinī- Ašwinī- Ašwinī- Ašwinī- 
beginning | beginning | beginning beginning 
Krttikā Krttikā Krttikā Krttikā 
system system offset system 


21. 22. E 24. 
Uttarasadha Abhijit Sravana Dhanistha 
a | ae [aaa BET 
Surya Siddhānta 260° 0' 266° 40’ | 28090 | 29070' 
Ašwinī-beginning | 52046: | 255e40' | 271950' | 289557 
Rohiņī system 
Aswini-beginning 
259° 3' 261” 58' | 278°13' | 296011 
mio e | | sese | meus | 296010 
Ašwinī-beginning | 2933: | 265018 | 281033" | 299031 
Krttikā system 


Ašwinī- Ašwinī- Ašwinī- 
beginning | beginning | beginning 
Krttika Krttikā Rohiņī 
system system system 


Best fit 


25. 26. 27. 28. 
bhadrapada | bhadrapada 
— 


Ašwinī-beginning 
Rohiņī system 


Ašwinī-beginning 3189 14' 3309 12' 345° 52 356° 30’ 
Krttika offset J „az j 
Ašwinī-beginning 

vate iki + 321° 34’ 333° 32’ 349° 12’ 359° 50’ 
Krttika system 


Ašwinī- Ašwinī- Ašwinī- Ašwinī- 
beginning beginning beginning beginning 
Krttikā Rohiņī Rohiņī Krttikā 
system system system system 


[Deviation RE GE | 23 | 23€ | oo 


323% 57' 339° 36' 3509 12" 


Best fit 


Some researchers have used the best fit method to date Surya Siddhanta. Burgess 
[1] had assumed a base year of 560 CE for identifications of yogataras. He then 
calculated the average error in longitudes of the yogataras and came to the 
conclusion that the star coordinates given in Sūrya Siddhanta were measured 
around 490 CE. Abhyankar [3] used a least square method to conclude that the 
best fit was obtained for 430 CE. Pingree and Morrissey [2] compared the star 
coordinates given in Sūrya Siddhānta with star coordinates in 400, 425, 450, 475 
and 500 CE and concluded that best fit was close to 425 CE. As discussed 
above, the longitudes given in Sūrya Siddhānta are inconsistent due to a mix up 
between different systems and therefore a best fit approach cannot be applied to 
determine the date of observations. The reason for this mix up seems to be 
related to the reinstatement of Revati naksatra in the list of naksatras. 
Atharvaveda Samhita (19.7.1-5) describes a system of 28 naksatras. Later texts 
adopted a system of 27 naksatras by dropping Abhijit from the list. However, 
there was also an alternate system in which Revati naksatra was dropped from 
the list to make way for 27 naksatra system. The story of dropping of Revati and 
her reinstatement is described in Chapter 72 of Markandeya Puarana. This could 
also explain why the yogatara of Revati is so dim. Currently accepted yogatara 
of Revati was not the original yogatara of Revati. Jain text Jambudwipaprajfiapti 
7.191 says that the Revati naksatra has 32 stars and Jambudwipaprajfiapti 7.189 
says that their positions are north of the trajectory of moon. The yogatara of 
Revati naksatra is currently identified as Revati (Kuton II), which is close to 


ecliptic and hence not north of the trajectory of moon. The reinstatement of 
Revatī naksatra may have resulted in the choice of a very dim star as the 
yogatără of Revati nakșatra and shifting of the ecliptic longitude of the other 
yogatărăs due to the shift of the zero point for measurement of longitude. 


Misidentification of the yogatărăs has been investigated by Abhyankar [3] and 
Venkatachar [4]. Abhyankar [3] identified the yogatārās of Bharaņī as Bharani 
(41 Ari) instead of Barani II (35 Ari), Ardră as Alhena (gamma Gem) instead of 
Betelguese (alpha Ori), Āšlesā as Minazal V | | zeta Hya) instead of Minazal 
III (epsilon Hya), Hasta as Gienah (gamma Crv) instead of Algorab (delta Crv), 
Višākhā as Zubenelgenubi (alpha Lib) instead of HIP 74392 (iota Lib), Abhijit 
as Altair (alpha Aql) instead of Vega (alpha Lyr), Sravana as Rotanev (beta Del) 
instead of Altair (alpha Aql), Dhanisthā as Sadalsuud (beta Aqr) instead of 
Rotanev (beta Del), and Satabhisaja as Fomalhaut (alpha PsA) instead of Hydor 
(lambda Agr). Out of these identifications, Bharani (41 Ari) for Bharaņī and 
Gienah (gamma Crv) for Hasta are same as this study. Abhyankar [3] has 
justified the identifications based on the accepted yogatārās not being within 
their boundaries or being too far away from ecliptic. Both of these reasons are 
unjustified. Many yogatārās are outside their boundaries in uniform division of 
ecliptic because the original span of naksatras was not uniform. There was no 
constraint on yogatārās to be close to ecliptic, which is evident from the latitudes 
of many yogatārās being over 20 degrees. Also, many of these identifications 
completely disregard the latitudes given in Sūrya Siddhānta, and hence are 
unacceptable. 


Venkatachar [4] has proposed the yogatărăs of Aswini as Mirach (beta And) 
instead of Sheratan (beta Ari), Bharaņī as Hamal (alpha Ari) instead of Barani II 
(35 Ari), Mrgasira as Betelguese (alpha Ori) instead of Meissa (lambda Ori), 
Ardră as Alhena (gamma Gem) instead of Betelguese (alpha Ori), Pusya as Al 
Tarf (beta Cnc) instead of Asellus Australis (delta Cnc), Asleșă as Algenubi 
(epsilon Leo) instead of Minazal III (epsilon Hya), Hasta as Gienah (gamma 
Crv) instead of Algorab (delta Crv), Swāti as Alphecca (alpha CrB) instead of 
Arcturus (alpha Boo), Visakha as Zubenelgenubi (alpha Lib) instead of HIP 
74392 (iota Lib), Jyesthā as Hip 82396 (epsilon Sco) instead of Antares (alpha 
Sco), Pūrvāsādhā as Nunki (sigma Sgr) instead of Kaus Media (delta Sgr), 
Uttarāsādhā as Altair (alpha Agl) instead of Nunki (sigma Sgr), Sravana as 
Rotanev (beta Del) instead of Altair (alpha Agl), Dhanisthā as Sadalsuud (beta 
Agr) instead of Rotanev (beta Del), Satabhisaja as Fomalhaut (alpha PsA) 
instead of Hydor (lambda Agr), and Revatī as Alpheratz (alpha And) instead of 
Revati (zeta Psc A). Out of these identifications, Gienah (gamma Crv) for Hasta 


and Alphecca (alpha CrB) for Swāti are same as this study. Venkatachar [4] has 
justified the identifications based on the accepted yogatărăs not being within 
their boundaries. This reasoning, as discussed above, is unjustified. Similar to 
Abhyankar [3], many of these identifications completely disregard the latitudes 
given in Surya Siddhānta, and hence are unacceptable. 


As discussed in Chapter 1, currently accepted version of Indian history is based 
on the wrong identifications of the sheet anchors of Indian history. Since this 
distorted history needs to match the astronomical observations, zero points of 
Vedic astronomy are also shifted by six centuries. With the rediscovery of 
coordinate systems used by Indian astronomers, the correct zero points of Vedic 
astronomy can be established. 


Notes 
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““This star constellation will be our guide and point of reference from the beginning to the end.” 
— Andrea Vogel 


10. Zero Points of Vedic Astronomy 


The zero point of ecliptic longitude is called the First Point of Aries, which is the 
position of vernal equinox on the ecliptic. As this point keeps changing due to 
precession, ecliptic longitudes are specified with the associated year. Currently, 
it is customary to specify the ecliptic coordinates for year 2000 called J2000 
coordinates. Earlier, the ecliptic coordinates were specified for year 1950 called 
B1950 coordinates, and before that for year 1900 called J1900 coordinates. Due 
to precession, the First Point of Aries does not fall in the constellation of Aries 
anymore. The difference in angle between the First Point of Aries and the 
beginning of Aries constellation is the ayanāmša for western astronomy and 
astrology. 


For ancient Indian astronomy and Vedic sidereal astrology, ayanămsa is the 
difference in angle between the current position of vernal equinox and zero point 
of nakșatra system. There is no unanimity regarding the zero point of nakșatra 
system, and therefore there are many values of ayanămsa currently in use. The 
most popular ayanămsa value is Lahiri ayanămsa, which was recommended by 
the Calendar Reform Committee set up by the Govemment of India. The 
Calendar Reform Committee was chaired by Prof. M. N. Saha. Mr. N. C. Lahiri 
acted as the Secretary of the Committee. It gave its report in 1955, in which 
following is said about the zero point of the Hindu Zodiac: 

The zero point of the Hindu Zodiac: By this is meant the Vernal Equinoctial point (first point of 

Aries) at the time when the Hindu savants switched on from the old Vedānga-Jyotisa calendar to 

the Siddhāntic calendar (let us call this epoch of the Siddhānta-Jyotisa or S.J.). There is a wide 


spread belief that a definite location can be found for this point from the data given in the Sūrya- 
Siddhānta and other standard treatises. This impression is however wrong. 


Its location has to be inferred from the co-ordinates given for known stars in Chap. VIII of the 
Sūrya-Siddhānta. From these data Dīksit thought that he had proved that it was very close to 
Revati (zeta Piscium); but another school thinks that the autumnal equinoctial point (first point 
of Libra) at this epoch was very close to the star Citrā (Spica, alpha Virginis), and therefore the 
first point of Aries at the epoch of S.J. was 180° behind this point. The celestial longitude in 
1950 of zeta Piscium was 19° 10'39" and of alpha Virginis was 203? 8'36". The longitudes of 
the first point of Aries, according to the two schools therefore differ by 23° 9 (-) 19° 11' = 3° 
58 and they cannot be identical. Revatī or zeta Piscium was closest to x, (the V.E. point) about 


575 A.D., and Citra or alpha Virginis was closest to [ |] (the A.E. point) about 285 A.D., a clear 
difference of 290 years. 


Thus even those who uphold the nirāyaņa school are not agreed amongst themselves regarding 


the exact location of the vernal point in the age of the Sūrya-Siddhānta and though they talk of 

the Hindu zero-point, they do not know where it is. [1] 
As discussed in previous two chapters, the exact zero points of Vedic-Hindu 
astronomy can be determined from a detailed analysis of coordinates given in 
Sūrya-Siddhānta. Indian astronomers had developed two different co-ordinate 
systems, Rohini system with the origin at Aldebaran, the yogatără of Rohini 
nakșatra, and Krttikā system with the origin at Alcyone, the yogatără of Krttikā 
naksatra. 


10.1 Rohini system 


The Rohini system, as illustrated in Figure 8.1, has the beginning of Rohini 
naksatra at Aldebaran and naksatra boundaries at 13° 20’ intervals from 
Aldebaran. Zero points of Vedic astronomy in Rohini system correspond to the 
position of vernal equinox at naksatra boundaries in Rohini system and are 
shown in Table 10.1. Duration of vernal equinox in each naksatra from Rohini to 
Pūrva-bhādrapadā is shown in Figure 10.1 and Table 10.2. 


10.2 Krttika system 


The Krttikă system, as illustrated in Figure 8.2, has the end of Krttika naksatra at 
Alcyone and naksatra boundaries at 13° 20’ intervals from Alcyone. Zero points 
of Vedic astronomy in Krttika system correspond to the position of vernal 
equinox at naksatra boundaries in Krttika system and are shown in Table 10.3. 
Duration of vernal equinox in each naksatra in Krttikā system from Krttika to 
Pūrva-bhādrapadā is shown in Figure 10.2 and Table 10.4. 


Table 10.1: Zero points of Vedic astronomy in Rohini system 


Boundary Star Longitude kia 


Rohiņī/Krttikā 0° 0' |3045 BCE | 
Krttika/Bharani Aldebaran | 13? 20' 


Revati/ Uttara-bhadrapada | Aldebaran 820 CE 


bhadrapada 
Pūrva-bhādrapadā/ Aldebaran | 80° 0' 2729 CE 
Satabhisaja 


Pūrva-Phāķunī 


Figure 10.1: Position of vernal eguinox in Rohiņī system 


Table 10.2: Duration of vernal equinox in Rohini system 


Table 10.3: Zero points of Vedic iii in Krttikā system 


Rohiņī/Krttikā _ | Alcyone | 0%0' | | 2337 BCE | 337 BCE 


Bharani ASwini Alcyone 26° 2r 400 BCE 


bhădrapadă 
Satabhisaja 


Table 10.4: Duration of vernal equinox in Krttika system 


2337 BCE to 1367 BCE 
1367 BCE to 400 BCE 


Figure 10.2: Position of vernal equinox in Krttikā system 


Once the zero points of Vedic astronomy have been determined, it is 
straightforward to calculate the ayanămsa values corresponding to these zero 
points. 


Notes 


1. CSIR (1955): 262 


“Everything that is beautiful and noble is the product of reason and calculation.” 
- Charles Baudelaire 


11. The Calculation of Ayanamsa 


The Calendar Reform Committee set up by the Government of India gave its 
report in 1955 and recommended that the value of ayanamsa be taken as 23° 15' 
on 21st March, 1956 [1]. This corresponds to autumnal equinox falling on Spica 
or alpha Virginis, the yogatara of Citra, which the Calendar Reform Committee 
calculated as having taken place in 285 CE. It is equivalent to the zero point of 
Hindu Zodiac being at the vernal equinoctial point at 180° from Spica. The value 
of ayanămsa is closer to 24° now. The choice of zero point adopted by the 
Calendar Reform Committee is called Citra-Paksa. The choice of zero point as 
the vernal equinoctial point falling on Revati or zeta Piscium, the yogatara of 
Revati, is called Revati-Paksa. It should be noted that the Calendar Reform 
Committee did not provide any scientific reasoning for choosing Citra-Paksa 
over Revati-Paksa. Since there is no clarity regarding the location of the zero 
point of the Hindu zodiac, there are many ayanāmša values currently in use 
besides the Lahiri ayanămsa based on Citra-Paksa. 


Ayanāmša was never supposed to be more than 13° 20’. As vernal equinox 
crossed the boundary between naksatras, the order of the naksatras was changed 
to reflect the new position of vernal equinox. As discussed earlier, two ecliptic 
coordinate systems were used in India, one with the yogatara of Rohini, 
Aldebaran, at zero point and the other with the yogatara of Krttika, Alcyone, at 
zero point. The values of Ayanāmša in these two systems are described below. 


11.1 Rohini system 


The Rohini system has the beginning of Rohini naksatra at Aldebaran and 
naksatra boundaries at 13° 20' intervals from Aldebaran. Ayanămsa values at 
zero points in the Rohini system are shown in Table 11.1 and correspond to the 
position of vernal equinox at naksatra boundaries in Rohini system as shown in 
Figure 11.1. 


Ayanămsa values in 2000 CE in Rohini system were obtained by setting the date 
to January 1, 2000 at noon in Stellarium. The ayanamsa at Rohini/Krttika 
boundary was obtained by noting the J2000 longitude of Aldeberan, the yogatara 
of Rohini. Since Aldeberan is at the zero point of this system, J2000 longitude of 


Aldeberan represents how much the vernal equinox had moved from Aldeberan 
in year 2000. Ayanāmša values in 2000 CE at zero points at Krttika/Bharani, 
Bharaņī/Ašwinī, and Aswini/Revati boundaries were obtained by deducting 13° 
20', 26° 40’, and 40° 0' respectively from the ayanāmša values at Rohini/Krttika 
boundary. 


Table 11.1: Ayanămsa values at zero points in the Rohini system 


Boundary Star Longitude | Ayanāmša 
in 2000 CE 


1. | Rohinī/Krttikā Aldebaran 69° 47' 
|l. | RohiņīKrttikā | Aldebaran | 0% 0' | 6947 | 


Krttikā/Bharaņī | Aldebaran | 13? 20’ 


Bharani/Aswini | Aldebaran | 26° 40' 43? 07' 
Aswini/Revati Aldebaran | 40° 0’ 29° 47’ 


m 
Ne 
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Figure 11.1: Zero points in the Rohini system 


11.2 Krttika system 


As discussed in Chapter 8, the yogatara of Krttika, Alcyone, is placed at the 
boundary between Rohini and Krttika in Krttika system. The naksatra 
boundaries are at 13? 20' intervals from Alcyone. Ayanămsa values at zero 
points in the Krttika system are shown in Table 11.2 and correspond to the 
position of vernal equinox at naksatra boundaries in Krttika system as shown in 
Figure 11.2. 


Ayanămsa values in 2000 CE in Krttika system were obtained by setting the date 
to January 1, 2000 at noon in Stellarium. The ayanāmša at Rohiņī/Krttikā 


boundary was obtained by noting the J2000 longitude of Alcyone, the yogatără 
of Krttikā. Since Alcyone is at the zero point of this system, J2000 longitude of 
Alcyone represents how much the vernal eguinox had moved from Alcyone in 
year 2000. Ayanāmša values in 2000 CE at zero points at Krttikā/Bharaņī, 
Bharaņī/Ašwinī, and Aswinī/Revatī boundaries were obtained by deducting 13° 
20', 26° 40’, and 40° 0' respectively from the ayanāmša values at Rohini/Krttika 
boundary. 


It should be noted that in none of these systems, the ayanamsa is closer to Lahiri 
ayanamsa of approximately 24° used by most calendar makers and astrologers. 
The Lahiri ayanămsa is based on Spica, the yogatara of Citra, being at 180° from 
the zero point of naksatra system. As shown in Tables 9.2 and 9.3, Spica has 
longitude of 174° 15' in Rohini system and 183° 52' in Krttika system. It is not 
diametrically opposite to the zero point in either system. The Lahiri ayanămsa is 
calculated from 285 CE, when Spica was at autumnal equinox, and it is assumed 
that vernal equinox was at zero point located diametrically opposite to Spica. 
However, as shown in Figures 10.1 and 10.2, the vernal equinox did not cross 
the boundary of any naksatra during third century in either Rohini system or 
Krttika system. 


Table 11.2: Ayanāmša values at zero points in the Krttikā system 


Boundary Star Longitude | Ayanāmša 
in 2000 CE 


1. | Rohini/Krttika | Alcyone 60° 00' 
|l. | Rohiņī/Krttikā | Alcyone | 0%0' | 60%00' | 


Krttikā/Bharaņī 13” 20' 46° 40' 
Bharaņī Ašwinī 26? 40' 330 20' 
Ašwinī/Revatī 20° 00' 
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Figure 11.2: Zero points in the Krttika system 


As pointed earlier in this chapter, ayanămsa was never supposed to be more than 
13% 20'. The order of naksatras was supposed to be updated as the vernal 
eguinox crossed the boundaries of naksatras. This has not been done due to the 
loss of knowledge about the coordinate systems used by ancient Indian 
astronomers. The value of ayanāmša depends on the first naksatra in the naksatra 
list, which was last updated to begin with Aswini. The value of ayanāmša from 
the beginning of ASwini naksatra in Rohini system was 29? 47' in 2000 CE as 
shown in Table 11.1. The value of absolute ayanămsa was 69° 47' in 2000 CE 
with Aldeberan at the zero point of the Rohiņī system. The value of ayanāmša 
from the beginning of Aswini naksatra in Krttika system was 20° 00' in 2000 CE 
as shown in Table 11.2. The value of absolute ayanămsa was 60? 00' in 2000 CE 
with Alcyone at the zero point of the Krttika system. 


The understanding of the correct zero points of Vedic astronomy is crucial in 
discovering the true history of India. The earliest astronomical text of India is 
Vedanga Jyoti$a, and its date of composition has been forwarded in time by up 
to six and half centuries to match the forwarding of Maurya and Imperial Gupta 
dynasties by six and half centuries. A detailed analysis of the astronomical 
information is needed to understand why the current dating of the Vedānga 
Jyotiša is possibly wrong. 


Notes 


1. CSIR (1955): 7 


“Astronomy is, not without reason, regarded, by mankind, as the sublimest of the 
natural sciences. Its objects so frequently visible, and therefore familiar, being 
always remote and inaccessible, do not lose their dignity.” 


— Benjamin Silliman 
12. The Dating of Vedānga Jyotisa 


Currently, the Vedānga JyotiSa is dated between 1150 BCE to 1400 BCE [1]. 
The Vedānga Jyotisa is the first astronomical text of ancient Indian civilization 
and the determination of the correct date of the composition of the Vedanga 
Jyotisa is of vital importance in discovering the correct chronological history of 
India. 


There is a very specific observation in the Vedanga Jyotisa that makes it straight 
forward to calculate the date of its composion. It is mentioned in the verses 6-8 
of the Yajur-Vedanga Jyotisa that the winter solstice was at the beginning of the 
Sravistha (Dhanistha) naksatra and the summer solstice was at the midpoint of 
the Aslesa naksatra at the time of its composition. Figure 12.1 shows the position 
of the solstices in the background of the naksatras as mentioned in the Vedanga 
Jyotisa. 


Bhădrapadă 


Satabhisaja 


Dhanishtha 


- 
“so. 


Figure 12.1: The position of solstices mentioned in Vedanga Jyotisa 


Based on the information on the position of winter solstice in Vedanga Jyotisa, 
Kuppanna Sastry has calculated the date of the composition of the Vedanga 
Jyotisa using three different methods [1]. A critical analysis of each of these 
methods is presented below. 


12.1 Method 1 


Kuppanna Sastry has described the first method as follows: 


Verses 6, 7 and 8 of the Yajur-Vedanga Jyotisa show that at the time of Lagadha the winter 
solstice was at the beginning of the asterism Sravistha (Delphini) segment and that the summer 
solstice was at the midpoint of the Āšlesā segment. It can be seen that this is the same as alluded 
to by Varahamihira in his Paficasiddhantika and Brhatsamhita. Since VM has stated that in his 
own time the summer solstice was at Punarvasu 34, and the winter solstice at Uttarasadha 14, 


there had been a precession of 1 % stellar segments, i.e. 23° 20’. From this we can compute that 
Lagadha’s time was 72 x 23 1/3 = 1680 years earlier than VM’s time (c. A.D. 530), i.e. c. 1150 


B.C. If, instead of the segment, the group itself is meant, which is about 3° within it, Lagadha’s 

time would be c. 1370 B.C. [1] 
The date of Vedanga Jyotisa in this method is calculated by the difference in the 
position of solstices during the time of the composition of the Vedanga Jyotisa 
and the time of Varahamihira. The time difference between these observations is 


roughly 1,680 years. The problem with this method is that it assumes the time of 
Varăhamihira to be circa 530 CE. However, this dating itself is a matter of 
contention. Indian tradition places Varāhamihira in 1* century BCE in the court 
of Emperor Vikramāditya along with many other luminaries including Kālidāsa. 
Currently accepted version of Indian history denies the historicity of 
Vikramaditya and places Varahamihira and Kalidasa in different time periods. 
Varahamihira is placed in the sixth century based on assuming the zero point of 
Saka era in 78 CE. However, it has been worked out by Venkatachelam that the 
Saka era referred by Varahamihira has the zero point in 550 BCE [2]. Thus the 
date of Vedanga Jyotisa arrived by this method remains doubtful. 


12.2 Method 2 


Kuppanna Sastry has described the second method as follows: 
The date arrived at as above can be confirmed by the Sūryasiddhānta and the Siddhanta 
Siromani which give 290° polar longitude and 36° polar latitude to Sravistha. From this, the 
actual longitude of Sravistha got is 296° 15’. Since the siddhantas use the fixed zodiac beginning 
with the vernal equinox of c. 550 A.D., and the winter solstice of this is 270°, there has been a 
precession of 296° 15’ - 270° = 26° 15’. Since 26 14 x 72 = 1890 years, the wanted time is 1890 
years, before A.D. 550, i.e. c. 1340 B.C., being the same as the above, the small difference being 
observational. [1] 
The date of Vedanga Jyotisa in this method is calculated by the difference in the 
position of the yogatara of Sravistha during the time of the composition of the 
Vedanga Jyotisa and Sūrya Siddhānta. This method assumes that the Surya 
Siddhanta uses the fixed zodiac beginning with the vernal equinox of circa 550 
CE. As shown in previous two chapters, there were different zero points in 
Vedic-Hindu astronomy based on the position of the vernal equinox at naksatra 
boundaries. Most notably, the coordinates of many yogataras given in Surya 
Siddhanta match well with the Aswini-beginning Rohini system, which has its 
zero point in circa 142 BCE as shown in Table 10.1 and Figure 10.1. Thus the 
date of Vedanga Jyotisa arrived by this method remains doubtful. This brings us 
to the third method used by Kuppanna Sastry to calculate the date of Vedanga 
Jyotisa, which Kuppanna Sastry claims to be a direct method without depending 
on any other dating. 


12.3 Method 3 
Kuppanna Sastry has described the third method as follows: 


We can also calculate the time directly by comparing the 
position of Sravistha (ß Delphini) at the time when the 
winter solstice was 270°, with its position in 1940 A.D. 
(Rt. as. 20^ 36™ 51s = 309° 13’, and declination 15° 42’ 
N). In the figure: The obliquity is about 23° 40’, y is the 
vernal equinox, S is Sravistha and R its Rt. As. position. 
Ry = 360° — Rt. as. = 50° 47’. RS is the declination = 15? 
42'. RS' is the continuation of SR up to the ecliptic. 
Now: 


(i) From the rt. angled spherical triangle RyS', it can be 
calculated that RS’ = 18° 46’; S'y = 53°13’; and angle S' 
=75° 17". 

(11) From the rt. angled spherical triangle SS'S", S'S" = 9° 
53'3", S" being the celestial longitude of S in A.D. 1940. 
It was at 270° at the time required. Therefore, the 
precession is 360? — 53? 13' — 270° + 9° 53' = 46? 40’. 
Multiplying by 72, the time is 3360 years before A.D. 
1940, i.e. c. 1400 B.C. If the beginning of the segment is 

meant and Sravistha is about 3° inside, it is c. 1180 B.C. 

Since all these is subject to small errors of observation, it 

would be noted that we have got from all almost the 

same date for VJ. [1] 


The date of Vedanga Jyotisa in this method is calculated by the difference in the 


position of the yogătară of Sravisthā during the time of the composition of the 
Vedānga Jyotisa and 1940 CE. There is no need to get into the details of the 
mathematical calculation performed by Kuppanna Sastry, as the aim was simply 
to estimate the date when beta Delphini was at winter solstice. Nowadays the 
date can be accurately determined using astronomical softwares. 


To obtain the date when beta Delphini was at winter solstice using Stellarium, it 
is important to note that the ecliptic longitude of the winter solstice is 270% as 
shown in Figure 12.2. The date obtained by Stellarium is circa 1350 BCE as 
shown in Figure 12.3. Kuppanna Sastry estimates that beta Delphini was at 
winter solstice circa 1400 BCE. 'This matches reasonably with the date obtained 
by Stellarium. Kuppanna Sastry next says that the currently accepted yogatara of 
Sravisthā, beta Delphini, was 3” inside the Sravisthā naksatra and based on that 
the winter solstice was at the beginning of Sravisthā naksatra in circa 1180 BCE. 
Kuppanna Sastry then notes that all three methods yield reasonably matching 
dates between 1150 BCE to 1400 BCE, the difference being attributable to 
observational errors. It all seems fine until it is realized that the information 
given in Surya Siddhānta has been fudged by the interpretation of the given 
coordinates as polar coordinates. 
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Figure 12.2: Ecliptic longitudes of equinoxes and solstices 
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Figure 12.3: The date of winter solstice at the yogatārā of Sravistha naksatra 
assuming Rotanev (beta Delphini) as the yogatara of Sravistha 
naksatra 


With the assumption of given coordinates as polar coordinates, the ecliptic 
longitude of the yogatārā of Sravisthā has been converted to 296° 15' from 290° 
given in the text. This makes the yogatārā of Sravistha nearly 3° inside the 
Sravisthā naksatra, while the evidence is clearly the opposite. Sūrya Siddhānta 
explicitly mentions that the yogatārā of Sravistha naksatra was outside the 
Sravisthā naksatra. According to Sūrya Siddhanta (8.1-9), the yogatără of 
Sravistha naksatra was at the junction of 3rd and 4th quarter of Sravana naksatra. 
Table 5.1 shows that the span of Sravistha naksatra was between 293° 20’ to 
306° 40', while its yogatara had the longitude of 290° 0’. Thus when the 
beginning of Sravistha naksatra had a longitude of 270°, its yogatara had the 
longitude of 266° 40'. Figure 12.4 shows that the assumed yogatara of Sravistha, 
Rotanev (beta Delphini), had a longitude of 266° 40’ in circa 1590 BCE. This is 
clearly outside the accepted dates of the composition of Vedanga Jyotisa. 
However the date of the composition of Vedanga Jyotisa was even earlier as 
discussed below. 


Sravistha naksatra has four stars as shown in Figure 12.5. The details of these 
stars are given in Table 12.1. Currently, Rotanev (beta Del) is the accepted 
yogatara of Sravistha naksatra. However, the yogatara of Sravistha naksatra 
should be Al Salib (gamma? Del) as described in Chapter 9. The star Al Salib 
(gamma 2 Del) has relative longitude of 289° 57’ in the Aswini-beginning 
Rohini system, which is an excellent match with the 290° 0’ longitude given in 
Surya Siddhanta. Thus, Al Salib (gamma 2 Del) has a better claim of being the 
yogatara of Dhanistha than Rotanev (beta Del). 
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Figure 12.4: The date of the winter solstice at v beginning of Sravisthā 
naksatra assuming Rotanev (beta Delphini) as the yogatara of 
Sravistha naksatra 
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Figure 12.5: Stars in Sravișthă naksatra 


Table 12.1: Stars in Sravisthā naksatra 


Proper Bayer Apparent | Ecliptic | Ecliptic 
name designation | Magnitude | longitude | latitude 


1. | Rotanev | f 4.10 316^20 |31”55' 
|1. | Rotanev | pDel |410 —  |316*20' |31°55' | 


2 [Sualocin [a Det |385 [31725 


The star Al Salib (gamma2 Del) was at winter solstice in circa 1585 BCE as 
shown in Figure 12.6. The star Al Salib had ecliptic longitude of 266* 40' in 
circa 1830 BCE as shown in Figure 12.7. As discussed in this chapter earlier, 
when winter solstice was at the beginning of Sravistha naksatra, its yogatārā had 
an ecliptic longitude of 266° 40’. Based on the identification of Al Salib 
(gamma2 Del) as the yogatără of Sravișthă naksatra, the winter solstice was at 
the beginning of Sravistha naksatra in circa 1830 BCE. The date of the 
composition of the Vedanga Jyotisa is thus determined as circa 1830 BCE. 


A date closer to this date for composition of the Vedanga Jyotisa has also been 
proposed by Narahari Achar, who has calculated the date of circa 1800 BCE 
based on the identification of Deneb Algedi (delta Cap) as the yogatara of 
Sravisthā Naksatra [3]. Deneb Algedi has J2000.0 ecliptic longitude of 323° 33! 
and ecliptic latitude of -2° 36’. The yogatără of Sravistha Naksatra has the 
ecliptic latitude of 36° according to Sūrya Siddhanta (8.1-9). Deneb Algedi is 
close to the ecliptic and south of the ecliptic, while the yogatara of Sravistha 
Naksatra is far north from the ecliptic according to Siirya Siddhanta. Thus the 
identification of Deneb Algedi as the yogatara of Sravistha Naksatra is without 
merit. 


Figure 


AI Salib 
„Y2 Del.- 


* Type: double star ` ds 


„Position angle of the. proper motion: 187.89 


12 Del A - HÍP 10253; 


Magnitude: 4.25 è 


. Absolute Magnituda: 1.79 * a y -1586 
- Color Index (B-V): 1.04 


RA/Dec (J2000.0): 20h46m45,13s/+16°19'56,3" NL. 

RA/Dec (on date): 18h00m00. 0145/4 9?20'40.9" 

HA/Dec: 8h20m36.20s/+9°20'40.9" 

Az./Alt.: *302915'36.0"/-17926'02.4" - d > 

Gal. long-/laty +61041102.1"/-16058'30.6"; d * 
"Supergal. lonB /lat.: 758919'09.5'/463909'52.5" . 
Ecl. long./lat. (22000.0): +31928'18.5"/+32953'33.7"' 
Ecl. long./lat. (on date): +270200'00,p"/+33013' 29. Lig 
Ecliptic obliquity (on date): +23%52'48.8' 

Mean Sidereal Time: 2h20m36.2s 
Apparent Sidereal Time: 2h20m36.2s 
IAU Constellation: Del 

Distance: 101.48 ly 

Spectral Type: K1IV S 
Parallax: 0.03214" : . EE 
Position angle (2015): 265.009 "Lo 
Separation (2015): 8.930" 

Proper motions by axes: '-31.8.-233.6 nm 


* 


Angular speed of the proper motion: 235. 8 (mas/yr) / 


12.6: The date of winter solstice 
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Figure 12.7: The date of the winter solstice at the mm of Sravistha 
naksatra assuming Al Salib (gamma? Delphini) as the yogatara of 


Sravisthā naksatra 


The reason Narahari Achar has obtained a date close to 1800 BCE is due to the 
ecliptic longitude of Deneb Algedi being approximately 4° greater than the 
ecliptic longitude of Al Salib, the proposed yogatara of Sravistha nakșatra. As 
discussed above, the ecliptic longitude of the beginning of Sravistha naksatra is 
3° 20' greater than the ecliptic longitude of its yogatara. This makes the ecliptic 
longitude of Deneb Algedi very close to the ecliptic longitude specified in Siirya 
Siddhanta (8.1-9). Thus the close matching of the date of composition of the 
Vedanga Jyotisa derived by Narahari Achar with this work is fortuitous and not 
based on in-depth analysis of the textual data. 


To put things in perspective, the date of the composition of the Vedanga Jyotisa 
has been brought forward by up to 650 years based on two factors. First, the 
longitude of the yogatara of Sravistha naksatra has been increased from 290° to 
296° 15' by asserting that the coordinates given in the Siirya Siddhanta are polar 
coordinates. Thus the yogatara of Sravistha naksatra has been artificially 
positioned inside the Sravistha naksatra by 2° 55’. The actual position given in 
the Sūrya Siddhanta (8.1-9) is 3° 20’ outside the Sravistha naksatra. This results 
in pushing forward the beginning of Sravistha naksatra by 6° 15’. Second, 
Rotanev (beta Del) has been selected as the yogatara instead of Al Salib 
(gamma? Del). The difference in their ecliptic longitudes is approximately 3°. In 
effect, the beginning of Sravisthā naksatra has been pushed forward by 9° 15’. 
Each degree amounts to pushing forward the Indian history by 72 years. Thus 9° 
15’ is equivalent to pushing Indian history forward by approximately 666 years. 
This is roughly the time difference between the beginnings of Mauryan era and 
Gupta era. This is also roughly the time difference between Cyrus Saka era (550 
BCE) and Salivahana Saka era (78 CE). Thus we see that both historical 
information and astronomical information have been misinterpreted to give the 
impression that they corroborate each other. The result of this deliberate 
manipulation is that one of the greatest astronomers of India, Varahamihira, has 
been pushed forward in time by more than six centuries. A detailed analysis of 
the literary and astronomical information is needed to assign Varahamihira his 
correct time in history. 


Notes: 


1. Kuppanna Sastry (1985): 13-15. 
2. Venkatachelam (1953): 50. 
3. Narahari Achar (2000). 


“When you change the way you look at things, the things you look at change.” 
—Max Planck 


13. The Dating of Varahamihira 


According to the Indian tradition, Varāhamihira was one of the nine gems in the 
court of Emperor Vikramaditya. Vikrama era named after Emperor 
Vikramaditya has its zero point in 57 BCE. Modern history denies the existence 
of Emperor Vikramaditya in 57 BCE and has placed Varahamihira in sixth 
century CE, whose time was in 1* century BCE if Indian tradition is to be 
believed. The reason for this disagreement lies in the interpretation of Saka era 
used by Varahamihira. 


13.1 A tale of two eras 


Varahamihira has himself given his date by saying that he wrote 
Pafichasiddhantika in 427 Saka [1]. Based on the zero point of Saka era in 78 
CE, Varahamihira wrote Pafichasiddhantika in 505 CE. However, Varahamihira 
has defined the Saka era used by him in Brhat Samhita, which is reproduced 
below: 

asanmaghasu munayah Sasati prithvin yudhisthire nripatau 

saddvikapaficadviyutah $akakalastasya rajyasya. [2] 
English translation of this verse has been provided by Alexander Cunningham in 
1883 CE [3] as follows: 

The seven seers were in Maghă when king Yudhisthira ruled the earth, and the period of that 

king is 2526 years before the Saka era. [3] 
The verse gives the information that the difference between the zero points of 
Yudhisthira era and Saka era was 2,526 years. This information can have two 
different interpretations, and the chronology of Indian history depends on which 
interpretation is correct. 


Alexander Cunningham interpreted this verse as defining the time of King 
Yudhisthira and calculated the time of Yudhisthira as 2448 BCE, which is 2526 
years before 78 CE. However, Indian tradition places the time of Yudhisthira 
close to 3102 BCE, the traditionally accepted date of the Mahabharata war in 
which Yudhisthira participated. Venkatachelam calculated that Varahamihira 
used the Saka era with zero point in 550 BCE and proposed that Cyrus the Great 
was the Saka king after whom Varahamihira has named his Saka era: 


So the Saka Era related in the Sloka is neither Vikrama nor Salivahana Era and this fact is 


approved by all the historians. That is the age of the Persian Emperor, Cyrus, which began in 

550 B.C. [4] 
The difference between these two Saka eras is 628 years. As pointed out earlier, 
this is about the same time span by which the ancient Indian history has been 
pushed forward to give credit to the Greeks for scientific inventions and take 
away credit from the ancient Indians. 


However, 628 years is a long time period and astronomical observations reported 
by Varăhamihira can be used to fix his time period. The trouble is that scientists 
and historians are using the assumed date of Varăhamihira to fix the date of his 
astronomical observations instead of direct verification. 


13.2 Precession of the solstices 


Varăhamihira has made the following astronomical observation that can settle 
the debate about his time period: 

Currently Sun turns southward from the beginning of Karkataka and turns other way from the 

beginning of Makara. If in the future there is deviation from this, then this should be ascertained 

by direct observation. [5] 
From the wordings of the verse, it is clear that Varăhamihira was using sidereal 
zodiac and not tropical zodiac. In a tropical zodiac, the statement will always be 
valid. 'To fix the time period of Varăhamihira, we need to fix the time when the 
Sun tumed southward from the beginning of Karkataka. Table 13.1 shows the 
Hindu and western names of zodiac signs. Accordingly, Karka or Karkataka is 
same as Cancer. The question then is -- when did the Sun tum southward from 
the beginning of Karkataka (Cancer)? 


The answer lies in the phenomenon of the “Precession of the Equinoxes”, which 
is the wobbling of the earth's axis. Due to precession, the position of sun among 
the background of the stars during equinoxes keeps changing. The Sun returns to 
the same position in about 26,000 years. 


Table 13.1: Correspondence of Zodiac signs to Răsi 


Zodiac sign 
Aries 


Taurus 


Gemini 
Cancer 


As the zodiac has 12 signs, it takes approximately 2160 years to transit through 
one zodiac sign. The time when the Sun turned southward from the beginning of 
Karkataka (Cancer) can be calculated by knowing the position of the summer 
solstice at some other time. Professor James B. Kaler of the University of Illinois 
has given the following date for the transition of the summer solstice from 
Gemini to Taurus: 


As a result of precession, around 1990 the Summer Solstice crossed the modern boundary from 

Gemini to Taurus, which now technically holds the point. Because the Summer Solstice is closer 

to the classic figure of Gemini than it is to that of Taurus, and since Gemini (along with Pisces, 

Libra, and Sagittarius) quarters the ecliptic, Gemini is still traditionally taken as the Solstice’s 

celestial home. [6] 
Since the Sun turned southward from the beginning of Gemini around 1990 CE 
and it takes about 2160 years to transit through one zodiac sign, we can calculate 
backwards and get the approximate dates for previous transitions as shown in 
Figure 13.1. Thus it was around 170 BCE that the Sun turned southward from 
the beginning of Karkataka (Cancer). This matches well with the traditional date 
of Varahamihira. Placing Varahamihira in sixth century CE essentially means 
that the boundaries of sidereal Hindu and western zodiacs do not match and have 
a difference of about 10° as shown in Figure 13.2. 


It is currently believed that the concept of zodiac signs was borrowed by Hindus 
from Greeks. Then it begs the question as to why the boundaries do not match 
between Hindu and Western zodiac signs. In fact, the boundaries of sidereal 
Hindu and Western zodiac signs match very well. Varāhamihira has given 
information on matching the sidereal Hindu zodiac signs or răsis with nakșatras, 
which provides a means to date his astronomical observations with accuracy. 


13.3 Boundaries of răsis and nakșatras 


Varahamihira has stated that the beginnings of Mesa ra$i and A$wini naksatra 
are the same [7]. As the zodiac signs divide the ecliptic in 12, each zodiac sign 
spans for 30 degrees. Since there are 27 naksatras, each naksatra has a span of 
13° 20'. Based on this, the correspondence of răsis and naksatras is shown in 
Figure 13.3. It shows the boundaries of Western zodiac signs and rasis as 
identical, which can be corroborated as follows. 


Sata, 
P 


Figure 13.2: Current understanding of the transition of summer solstice into new 
Zodiac due to precession 


Figure 13.3: Date of summer solstice at naksatra and rāši boundaries 


In a paper published in 1904 on the passage of the vernal equinox from Taurus 
into Aries, it is stated that the longitude of alpha Arietis for 1900 was 36? 15' and 
the longitude of first point of Aries was 28 22' [8]. This means that alpha Arietis 
was 7? 53' or approximately 8? from the boundary of Aries. In Chapter 9, it was 
shown that Hamal or alpha Arietis is the yogatara of ASwini, whose longitude is 
given as 8? in Surya Siddhanta. This means that alpha Arietis was at 8? from the 
beginning of Aries as well as the beginning of A$wini. Since the beginning of 
Ašwinī naksatra coincides with the beginning of Mesa răsi, it shows that the 
beginning of Aries coincides with the beginning of Mesa răsi. 


With the determination of răsi boundaries and their correspondence with 
naksatra boundaries, precise dates of the position of summer solstice at rāši and 
naksatra boundaries can be determined as shown in Figure 13.3. Rohini system 
has been used for these calculations as Hamal or alpha Arietis, the yogatara of 
Ašwinī, has a longitude of 8? in this system. The position of the yogatara of 
Rohini, Aldebaran, used for these calculations is shown in Table 13.2. 


Table 13.2: Summer solstice at ra$i and naksatra boundaries in Rohiņī system 


Beginning of Maghă 2316 BCE | Aldebaran at 10° 0' 
Aldebaran at 10° 0' 

Beginning of Aslesa 1348 BCE | Aldebaran at 23° 20’ 

Beginning of Pusya Aldebaran at 36° 40’ 


Beginning of Karka Aldebaran at 40° 0' 


580 CE | Aldebaran at 50° 0' 
Beginning of Ārdrā 1537 CE | Aldebaran at 63° 20' 
Beginning of Mithuna 2015 CE | Aldebaran at 70° 0' 

Varāhamihira has also stated that the Sun changed its course from the middle of 
Āšlesā earlier, but now that takes place in Punarvasu [9]. If we look at Figure 


13.3, we find that the beginning of Cancer falls in Punarvasu (2/3" from the 
beginning of Punarvasu), so Varāhamihira's statements are consistent. 


- 


From Figure 13.3 and Table 13.2, it is clear that the astronomical observation 
made by Varahamihira took place around 140 BCE. The dating of Varahamihira 
to sixth century CE is thus ruled out. Varahamihira should be dated using the 
Cyrus Saka era of 550 BCE. Varāhamihira wrote Pafichasiddhantika in 427 Saka 
or 123 BCE. One major problem needs to be resolved before Varahamihira 
could be dated to 2" to 1* century BCE. This is the problem of Varāhamihira 
quoting Aryabhata in Paăchasiddhântikă [10]. 


13.4 Aryabhata I or Aryabhata II 


Aryabhata has given information about his birth in Aryabhatiya [11]. The 
information has been translated to mean that Aryabhata was 23 years old in the 
year 3600 of the Kali era. Counting Kali era from the zero point in 3102 BCE, it 
is claimed that Aryabhata wrote the book Aryabhatiya in 499 CE and was born 
in 476 CE. Varahamihira could not have lived in 2" to 1* century BCE, if he has 
quoted Aryabhata who lived in 5" to 6" century CE. First of all, there is doubt 
whether Aryabhata was born in 476 CE, 499 CE or 522 CE. Haridatta in 689 CE 
has interpreted the verse to mean that Aryabhata was born in 499 CE and wrote 
Aryabhatiya in 522 CE, when he was 23 years old [12]. Commentator 
Somešvara (11" century CE) has interpreted the verse to mean that Aryabhata 
was born 23 years after 3600 years of Kali era had passed [13]. 


“Strange to say, commentator Some$vara understands the verse to mean 
that 3623 years had elapsed of the Kali Yuga at the birth of Aryabhata." 


If this interpretation is correct, then Varăhamihira could not have referred to the 
Āryabhata of sixth century CE born after he wrote Pafichasiddhantika in 505 CE. 
Even if Āryabhata wrote his famous book Āryabhatīya in 499 CE, it is unlikely 
that he would have been referred by Varāhamihira. Āryabhata lived in 
Kusumpura, which modern historians identify with Patna in Bihar, while 
Varāhamihira wrote his treatise in far away Ujjain. It is unlikely that Āryabhata 
would have become so famous in a mere six years to be quoted by Varahamihira 
in an age 1500 years ago, when information travelled much more slowly and it 
took much longer to build one's reputation. Varāhamihira was referring to an 
earlier Āryabhata, and not the author of Āryabhatīya. It becomes clear from the 


two quotes by Al-Biruni (11^ century): 


In the book of Āryabhata of Kusumapura we read that the mountain Meru is in Himavant, the 
cold zone, not higher than a yojana. In the translation, however, it has been rendered so as to 
express that it is not higher than Himavant by more than a yojana. This author is not identical 
with the elder Āryabhata, but he belongs to his followers, for he guotes him and follows his 
example. I do not know which of these two namesakes is meant by Balabhadra. [14] 

I have not been able to find anything of the books of Āryabhata. All I know of him I know 
through the guotations from him given by Brahmagupta. The latter says in a treatise called 
Critical Research on the Basis of the Canons, that according to Āryabhata the sum of the days of 
a caturyuga is 1377,917,500, i.e. 300 days less than according to Pulisa. Therefore Āryabhata 
would give to a kalpa 1,590,540,840,000 days. According to Āryabhata and Pulisa, the kalpa 
and caturyuga begin with midnight which follows after the day the beginning of which is the 
beginning of the kalpa, according to Brahmagupta. Āryabhata of Kusumapura, who belongs to 
the school of the elder Aryabhata, says in a small book of his on Al-ntf (?), that ‘1008 
caturyugas are one day of Brahman. The first half of 504 caturyugas is called utsarpini, during 
which the sun is ascending, and the second half is called avasarpini, during which the sun is 
descending. The midst of this period is called sama, i.e. eguality, for it is the midst of the day, 
and the two ends are called durtama (?).’ [15] 


These two statements clearly show that there was another Āryabhata before the 
Āryabhata of Kusumapura born in 476 CE or 499 CE. Varāhamihira has referred 
to an earlier Āryabhata about whom not much is known at this point. Also, 
Varāhamihira could not be contemporary of Āryabhata of six century as that 
Āryabhata had fixed the date of Mahabharata war in 3102 BCE. Being his 
contemporary, Varāhamihira could not have fixed the date of Mahabharata war 
around 2448 BCE. 


To put things in perspective, the date of the Varāhamihira has been brought 
forward by over six centuries based on calculating the date of Varāhamihira 
from Šaka era with zero point in 78 CE instead of the Cyrus Saka era with zero 
point in 550 BCE. The dating of Varāhamihira and Sūrya Siddhānta to 6" 
century CE was part of the plan by colonial historians to deny the ancient 
Indians the credit they deserved and show that Hindu astronomers borrowed the 


basics of astronomy from foreigners such as Babylonians and Greeks. After all, 
colonized couldn't be allowed to hold their heads high, lest the colonizers lose 
the legitimacy to rule the colonized. It is with this mindset that important data 
pinpointing the location of the centre of Vedic astronomy has been proclaimed 
as borrowed by Indians from Babylonians. 


Notes: 
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Pafichasiddhantika 1.8. 

Brhat Samhita 13.3. 

Cunningham (1883): 9. 
Venkatachelam (1953): 50. 

Brhat Samhita 3.2. 
http://stars.astro.illinois.edu/celsph.html. 
Brhat Jataka 1.4. 

Maunder and Maunder (1904). 
Pafichasiddhantika 3.20-22. 
Pafichasiddhantika 15.20. 
Āryabhatīya, Kālakriyāpāda, Verse 10. 
Sarma (2001). 

Dāji (1865). Ouote on page 406. 
Sachau (1910): 246. 

Sachau (1910): 370-371. 


“A people without the knowledge of their past history, origin and culture is like 
a tree without roots.” 
— Marcus Garvey 


14. The Centre of Vedic Astronomy 


According to Vedanga Jyotisa there are 30 muhūrttas in a day and night (Rk 
Vedanga Jyotisa 16, Yajus Vedanga Jyotisa 38) and during the course of the year 
days and night increase or decrease by a maximum of 6 muhūrttas (Rk Vedanga 
Jyotisa 7, Yajus Vedanga Jyotisa 8). Thus the ratio of daylight duration to night 
duration was 1.5 (3:2) on summer solstice and the ratio of night duration to 
daylight duration was 1.5 (3:2) on winter solstice. The ratio of longest daylight 
duration to shortest night duration is a function of latitude, and this information 
can be used to locate the place where this observation was made. 


Colonial era scholars were motivated to proclaim that Indians were borrowers 
either from Babylonians or from Greeks without providing any proof. Their 
opinions still continue to be the official position as described below: 

Characteristic of the middle period is the fact that the longest day is considered independent of 

the geographic latitude and that the ratio of the longest day to the shortest day is taken to be 3:2. 


This ratio corresponds to a geographic latitude of almost 34°, too high for all parts of India 
except the northwestern corner. THIBAUT mentions that this ratio might be of Babylonian 
origin but considers this very unlikely because textual evidence was not available. In the 
meantime, however, KUGLER discovered that the ratio 3:2 occurs in Babylonian cuneiform 
texts of the Seleucid period. This, coupled with the fact that the ratio of 3:2 was considered in 
antiquity characteristic for the climate of Babylon, makes it very plausible that the ratio was 
taken over by the Hindus without correction. [1] 


The ratio 3:2 used by the Indians, however, was commonly utilized in all Babylonian 

astronomical texts after ca 700 B.C. This tradition must surely be the source of the Sanskrit texts 

under discussion, and provide us with a terminus post quem for those texts. [2] 
Based on the Naksatra positions given in the Vedanga Jyotisa, it is currently 
dated to 1150 BCE to 1400 BCE [3]. It was shown in the Chapter 12 that the 
actual date of the composition of the Vedanga Jyotisa is even earlier, closer to 
1830 BCE. Since Vedanga Jyotisa is over 450 years older than Babylonian texts 
even by the most conservative estimate, it is more likely that the ratio of 1.5 was 
borrowed by Babylonians from Indians. The idea that this ratio was borrowed by 
Indians is based on the wrong assumption that there is no prominent place in 
India where this ratio is valid. Even in the quote above by Schmidt [1], it is said 


that this ratio is valid for north western part of the then united India. This fact is 
conveniently ignored to proclaim that the ratio of 3:2 was borrowed from 
Babylonian astronomers. Kuppanna Sastry in his translation of Vedānga Jyotisa 
has also noted that the ratio of 1.5 refers to 35 degrees latitude in the extreme 
north of India [3]. Sharma and Lishk have also argued against the foreign 
influence on Indian astronomy and proposed that the ratio 3:2 fits the region of 
Gandhăra as well and was discovered independently. 

Besides, the simplicity of the relation between the ratio 3:2 and 183 days (half the annual course 

of the Sun) suggests that the Jainas might have searched for a standard place like Gandhāra 

where a simple relation of this order holds good. ... Gandhăra had been a renowned seat of 

ancient Indian culture, and no abode of any mythological creatures. As Gandhāra and Babylon 

are situated on latitudes very close to each other, the ratio 3:2 might have been found 

independently in these two places. [4] 
Gandhăra was a kingdom in ancient India. Its most important cities were 
Purusapura (current Peshawar), Puskalāvatī (current Charsadda) and Taksasila 
(current Taxila). The identification of Gandhāra fits the ratio 3:2 well, however, 
Gandhăra was a wide region. Sharma and Lishk specify a ratio of 1.42 for 
Gandhăra, but do not specify exactly where in Gandhăra this ratio holds good. It 
can be shown using modern astronomical calculations that the ratio of 3:2 fits 
the location of Taxila exactly, which has a latitude of 33.74° and longitude of 
72.80°. 


The duration of daylight and night for any day of the year at any location in the 
world can be obtained from U.S. Naval Observatory website [5]. Table 14.1 
shows the duration of daylight and night on the 21* day of each month at Taxila. 
This data is converted into the ratios of the duration of daylight to night and 
vice-versa in Table 14.2. The data is shown graphically in Figures 14.1 and 14.2. 


Table 14.1: Duration of daylight and night at Taxila 


| | Dayi | Night | 
|1 | 21 January.2017 | 10 | 17 | 13 | 43 | 
| 2 |21February,2017 | 11 | 12 | 12 | 48 | 
| 3 /21Mach 2017 | 12 | 10 | 11 | 50 | 
| 4 |21Apl2017 — | 13 | 13 | 10 | 47 | 
| 5 |21May20017 — | 14 | 3 | 9 | 37 | 
| 6 | 21June,2017 — | 14 | 24 | 9 | 36 | 
| 7 |2170y,20017 — | 14 | 4 | 9 | 56 | 
| 8 |21August,2017 | 13 | 13 | 10 | 47 | 
| 9 |21September,2017 | 12 | 11 | 11 | 49 | 
9 poeder Uo Mo HL 
| 1l |21November,2017 | 10 | 17 | 13 | 43 | 
| 12 | 21December,2017 | 9 | 55 | 14 | 5 | 


Table 14.2: The ratio of daylight duration to night duration (D/N) and vice versa 
(N/D) at Taxila 


Month | Date — — |D/N |ND | 
|1 [21 Jamuary.2017 — | 0.75 | 133 | 


| 8 |2] August,2017 | 123 | 0.82 | 
| 9 |21 September.2017 | 103 | 0.97 | 
| 10 |21October,2017 | 0.87 | LIS | 
0.75 
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Figure 14.2: The ratio of night duration to daylight duration at Taxila 


The choice of 21* day of each month is based on the fact that summer and winter 
solstices as well as spring and fall equinoxes take place around 21* of the 
respective months. Months 1 to 12 in these Tables and Figures refer to months 
January to December respectively. 


From Table 14.2 and Figure 14.1, it can be seen that the ratio of daylight 
duration to night duration at Taxila on summer solstice is 1.5 and matches 
exactly with the ratio given in Vedānga Jyotișa. From Table 14.2 and Figure 
14.2, it can be seen that the ratio of night duration to daylight duration on winter 
solstice at Taxila is 1.42 and close to the value of 1.5 given in Vedanga Jyotisa. 
Since the data has been obtained for the year 2017, it is natural to ask whether 
this data is applicable to the observations made during 2™ millennium BCE. The 
duration of daylight is a function of latitude and tilt of earth’s axis to the ecliptic. 
For fixed latitude, the duration over long time will only depend on earth’s tilt. 
Earth’s tilt is currently approximately 23.5 degrees. According to NASA Earth 
Observatory website [6], earth’s tilt changes from 22.1 to 24.5 degrees over a 
period of 40,000 years. Over a 40,000 year cycle, earth’s tilt changes by only 2.4 
degrees. Thus the earth’s tilt could have differed by no more than 0.24 degrees 
from the present during the time of Vedanga Jyotisa and the duration of daylight 
would not have been significantly different from the values we have now. 


From the discussion above, it is clear that there is a specific location in ancient 
India, namely Taxila, where the observations about the ratios of day and night 
durations are satisfied. Taxila was the most ancient centre of learning in India 
with the famous Taksasila University located there. The discovery of Taxila as 
the location where Vedanga Jyotisa was composed shows that Taxila was the 
centre of Vedic astronomy. It is important to note that Taxila is located in the 
area where Indus Valley Civilization flourished. This discovery points to the 
continuity of ancient Indian Civilization. A date of 1830 BCE for the 
composition of the Vedanga Jyotisa also shows that the Vedanga Jyotisa was 
written when Indus Valley Civilization was coming to an end and refutes the 
Aryan Invasion Theory. It is important to understand that the Aryan Invasion 
Theory was invented to legitimize the rule of invaders and colonize the mind of 
the conquered. The purpose behind sliding the ancient Indian history forward by 
six and half centuries was to show that Indians were never advanced. It was to 
show that Indians lacked creativity and were borrowers from the Greeks. 
Currently, Puranas are considered to have been finalized during the reign of 
Imperial Guptas, who are dated to fourth century. If the Imperial Guptas started 
their reign in fourth century BCE, then the astronomical information contained 
in the Puranas was discovered by Indians over six centuries prior to the 


currently accepted date. This will significantly alter the narrative of Indian 
astronomers borrowing information from Greeks. 'The truth is that ancient Indian 
civilization was a knowledge-based civilization and was far advanced than the 
contemporary civilizations. The flow of knowledge was from India to the west, 
but to establish it the correct chronological framework of history needs to be 
developed. I hope that this work will motivate the seekers of truth to investigate 
further and give the ancient Indians their due place in history. 


Notes: 


Schmidt (1944). 

Pingree (1973). 

Kuppanna Sastry (1985): 13-14. 
Sharma and Lishk (1979). 


http://aa.usno.navy.mil/data/docs/Dur_OneYear.php. 
https://earthobservatory.nasa.gov/Features/Milankovitch/milankovitch 
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